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ABSTRACT 
 
UNCONVENTIONAL OIL AND GAS EXTRACTION IN SOUTHWESTERN PENNSYLVANIA: 
COMPLAINTS, PRODUCTION, AND WATER QUALITY 
 
 
 
By 
Dannielle Pratt 
May 2019 
 
Thesis supervised by Dr. Stolz  
The dramatic rise in unconventional oil and gas extraction in Pennsylvania has presented 
a challenge to the Pennsylvania Department of Environmental Protection in managing regulatory 
required data, and the uniformity of public access via their online databases.  This study analyzed 
over a decade of all the oil and gas complaints and unconventional gas production in Washington 
County.  Of the 1,811 wells drilled between 2004 and 2018, 1,683 are producing, 74 are plugged, 
52 regulatory inactive, and 2 abandoned.  The PADEP received 10,389 complaints from 2004 to 
2018. Only 2,420 of 4,489 water quality complaints were resolved within the legally required 45 
days.  Lastly, a survey was conducted in Sewickley, PA to evaluate baseline water quality before 
drilling begins.  Forty four water samples were collected from 21 sources at 3 different times 
between 2018-2019.  All exceeded at least one EPA secondary maximum contaminant level with 
Mn, Fe, Cl, and total dissolved solids the common contaminants. 
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CHAPTER 1: BACKGROUND 
1.1 Geology  
1.1.1 Geologic History of Pennsylvania 
Pennsylvania has a long geologic history that is related to the energy extraction industry.  
During the Silurian period, about 417-443 million years ago, the state was covered with shallow 
seas, corals, and carbonate areas (Barnes & Sevon, 2014).  The Carboniferous period, about 359 
million years ago, is responsible for the deposition of Pennsylvania’s coal resources (Barnes & 
Sevon, 2014).  During this time, there was an abundance of tropical plants that were subjected to 
high temperature and pressure under depositions that buried them.  There was a transition to the 
Devonian period where the Acadian orogeny, the collision of two landmasses, Avalonia and 
Laurentia, formed the Acadian Mountains (Barnes & Sevon, 2014).  The Acadian orogeny 
caused erosion that was deposited into the Appalachian basin and formed the western PA shale 
deposits.  This orogeny was about 100 million years before the Alleghenian orogeny, which 
caused further deformation in the Appalachian basin.  Organic matter during the Devonian was 
compressed and heated over millions of years which formed hydrocarbons, the main component 
of natural gas.  The natural gas is in fracture and between mineral grains in the shale rock.  The 
Middle Devonian shale in western PA, commonly known as the Marcellus Shale, extends 
through southern New York, eastern Ohio, eastern Maryland, western Pennsylvania, and most of 
West Virginia.  The bedrock across southwestern Pennsylvania consists of mainly sandstone, red 
and gray shale, conglomerates, clays, coal, and limestone (Figure 1) (Barnes & Sevon, 2014).  
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The Marcellus Shale contains a large amount of natural gas that that has become increasingly 
affordable to obtain.   
 
 
Figure 1. Map of the bedrock in Pennsylvania (Barnes & Sevon, 2014) 
1.1.2 Allegheny County 
The city of Pittsburgh is in a dissected valley of the Appalachian Plateau Province.  The three 
main rivers, Monongahela, Allegheny, and Ohio were formed during glacial retreat in the 
Pleistocene Period (Meng, 2017).  The rock strata in this region are made up of sandstones, 
shale, coal, clay, and limestone.  The most abundant natural resources in Allegheny County are 
coal, natural gas, oil, salt, limestone, sand, gravel, and water.  There are many environmental 
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hazards which include acid mine drainage, mine subsidence, and rock and slope instability.  
Slope instability is due to large amounts of rainfall and steep slopes which are comprised of rock 
and soil with low interfacial shear strength (Gray, Greene, Fandray, & Turka, 2015).  There are 
two significant coals in the regions, the Pittsburgh coal and the Upper Freeport coal (Gray et al., 
2015).  The Pittsburgh coal has been mined-out and is no longer deep mined in the city, yet is 
still mined in the southwest corner of the state.  The Upper Freeport Coal is about 60 feet below 
the Pittsburgh Coal and has been deep mined east and north of the city (Gray et al., 2015).  The 
Upper Kittanning, Middle Kittanning, and Lower Kittanning coals are also important minable 
coals in the region and outcrop north of Pittsburgh (Gray et al., 2015).   
This area of the country is relatively inactive in seismic activity.  Pennsylvania earthquakes 
are generally small and not usually felt.  About twice every decade Pennsylvania experiences an 
earthquake that is large enough for it to be felt.  Many earthquakes in the area are not related to 
tectonic activity but to mine explosions or to mine subsidence (Gray et al., 2015).  There are 
normal faults and thrust faults in Allegheny County that have very small displacements, which is 
why there are few earthquakes in this region of the country. 
Allegheny County also has an extensive history with landslides because of the low interfacial 
shear strength of the rocks and high relief in this region.  Due to the steep hillsides, thick soil 
cover and large amount of precipitation, landslides are common and can be devastating.  The 
slopes in this area can be easily disturbed and become unstable by cutting, filling, drainage 
changes, or extreme precipitation.   
Abandoned mine lands, or AML, are very common in southwestern Pennsylvania and create 
problems such as mine subsidence, slope drifts, acid mine drainage, fires, and the release of 
gasses such as methane, carbon monoxide, carbon dioxide, or hydrogen sulfide.  In 1976, a study 
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was completed to determine where the documented mine subsidence incidents occurred and 251 
of 352 were in Allegheny County (Gray et al., 2015).  This is due to early mining in the area but 
also the large population of residents living above AMLs.  There are 34,000 documented AMLs 
in the state and 296 of those are in Allegheny County (Figure 2) (Gray et al., 2015).  The Surface 
Mining Control and Reclamation Act of 1977 defined 3 priority levels for AML sites.  Priority 1 
(P1) and priority 2 (P2) are sites that are documented by the PA Department of Environmental 
Protection (PADEP) and need reclamation to protect human health from the adverse effects of 
coal mining (Gray et al., 2015).  Priority 3 (P3) sites require restoration of land or water that has 
been environmentally degraded by coal mining but these aren’t included on the AML list (Gray 
et al., 2015).  P3 sites are given very low priority because they are not believed to be directly 
impacting public health (Gray et al., 2015).  
 
 
Figure 2. Coal mine dispersal throughout the state (PA DEP, Bureau of Mining, 2018). 
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1.1.3 Sewickley Geology 
 Sewickley is a suburban town in Allegheny County that has experienced a recent rise in 
natural gas extraction.  The town is within the Appalachian Plateau, which is a series of valleys 
and plains on the western side of the Appalachian Mountains.    
 
Figure 3. Sedimentary rocks from the Permian, Pennsylvanian, and Mississippian ages; the 
aquifers in the Appalachian Plateau are made up of mainly sandstones (Trapp & Horn, 2000). 
 
The rocks in this area are mainly Mississippian, Pennsylvanian, and Permian (Figure 3).  
The Mississippian portion consists of sandstone and shale with random interspersed units of 
limestone (Munn, 1910).  The Pennsylvania rocks are atop the Mississippian and these rocks are 
made up of sandstone, shale, limestone, fire clay, and coal seams (Munn, 1910).  The Permian 
which is the highest strata consists of sandstone, shale, coal, clay, and limestone (Munn, 1910).  
The thickest and most extensive coal and limestone beds are in the lower portion of the series.  
Within this Carboniferous system, the Allegheny Formation is a formation that extends from the 
top of the Upper Freeport coal down to the base of the Brookville coal (Munn, 1910).  It’s 
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thickness is about 99 m (325 ft) (Munn, 1910).  Right below the Allegheny Formation is the 
Pottsville Formation, which is at the bottom portion of the Pennsylvania rocks.  There are two 
sandstone members in this formation, the Homewood and Connoquenessing (Munn, 1910).  This 
formation is about 61.0-76.2 m (200-250 ft) thick (Munn, 1910).  The exposed rock in this area 
are mainly Pennsylvanian rocks.  Figure 4 shows the lithology of the Pennsylvanian units. 
 
 
Figure 4. Stratigraphy of the Allegheny Formation and Pottsville Formation within the 
Pennsylvanian.  The Homewood sandstone is shown within the Pottsville Formation(Edmunds, 
Skema, & Flint, 1999).  
.  
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1.1.4 Groundwater 
 Pennsylvania has an abundance of groundwater.  The water table is the boundary 
underground in which all the spaces and cracks in rock are filled with water.  Surface water that 
infiltrates the ground and travels to the water table will recharge the groundwater (PennState 
Extension, 2016).  Streams, lakes, and wetlands are found where the water table intersects the 
surface, while springs and seeps are found where groundwater discharges to the surface.  The 
amount of water underground can fluctuate with seasonal changes.  Drought or flooding will 
cause a decrease or increase in groundwater storage, respectively.   
 Underground storage of groundwater can be in loose sediment, such as sand, or in solid 
rock, such as sandstone.  Loose sediments have a larger pore space so there is a larger amount of 
water between the grains, while solid rocks have minimal pore space, so water is stored in 
between rock layers, cracks, or fractures in the rock (PennState Extension, 2016).  Limestone and 
dolomite are exceptions, although they are solid rock, the slightly acidic groundwater can 
dissolve the carbonates in the rock which creates larger pore space, and eventually caves, for the 
storage of more groundwater (Fleeger, 1999).  Figure 5 shows the difference in pore space 
between sediments with low permeability and those with a higher permeability.   
There are two kinds of aquifers, confined and unconfined (Fleeger, 1999).  Confined have 
a layer of a low-permeable rock on top, common in deeper aquifers (Fleeger, 1999).  Because of 
the confined layer, the water below it is under greater pressure, and the pressure build-up allows 
the water to overcome gravity and rise above the aquifer without a pump; this is known as an 
artesian aquifer (Fleeger, 1999).  Home artesian wells do not need a pump to obtain the 
groundwater unlike drilled wells in unconfined aquifers that do not have enough pressure to rise 
above the aquifer.   
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The minerals in groundwater fluctuate and are dependent upon what type of rock 
surrounds the aquifer and the amount of time the groundwater spends in the aquifer.  Some 
minerals dissolve easier than others, for example, calcium carbonate will dissolve out of 
limestone readily whereas minerals in sandstone, shale, or coal will take a longer time (PennState 
Extension, 2016). 
 
Figure 5. Groundwater within sedimentary rocks such as, limestone and sandstone, between 
igneous and metamorphic rocks, and between unconsolidated sediments  (Fleeger, 1999). 
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1.1.4.1 Pennsylvania Water Usage 
Pennsylvania has about 30 times more groundwater than surface water (Fleeger, 1999).  
About 3 million rural Pennsylvanians residents rely on groundwater for some portion of their 
water supply (PennState Extension, 2016).  Also, many public water companies drill 
underground wells or access springs to supply homes with water.  Pennsylvania is ranked second 
in the country for the most number of water wells drilled and third for number of public-supply 
wells (Fleeger, 1999).  Public water companies also get water from streams and lakes, but many 
surface waters are supplied by groundwater.  Groundwater also contributes to agriculture, 
industry, mining, and commercial uses.  In total, Pennsylvanians use almost 4 billion liters (1 
billion gallons) of groundwater a day (Fleeger, 1999).   
1.2 Pennsylvania Natural Resource Extraction 
1.2.1 Oil  
Pennsylvania has a long history of petroleum extraction.  In 1859, the first oil well was 
drilled in Titusville, PA by Edwin Drake, working for Seneca Oil (US DOE & Office of Fossil 
Energy, 2018).  He studied methods that were used to drill for salt and applied them to drill for 
oil.  He was able to drill through rock and shale to get deeper into the bedrock by creating a 
“drive pipe,”.  After his discovery of oil, Titusville and the surrounding areas became 
boomtowns and oil drilling spread throughout the state.   With this discovery came the invention 
of petroleum jelly and new kerosene lamps (US EIA, 2019).  Petroleum oil consists of 
hydrocarbons and alkanes, cycloalkanes, aromatics, and asphaltenes (US EIA, 2019).  The exact 
composition of the oil depends on where it came from.  Most crude oil in Pennsylvania came 
from the counties of McKean, Warren, Forest, and Venango in the northwestern portion of the 
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state from 1859-2009 (Figure 6).  Since 1859, about 350,000 oil wells have been drilled in the 
state (PA DEP, 2007).  Pennsylvania currently produces about 500 thousand barrels of oil every 
month (US EIA, 2017b) .  The crude oil in this region is paraffin-based and is refined to use 
mainly as a lubricant for manufacturing equipment.  
1.2.2 Coal 
Allegheny County also has a history of mining.  The city of Pittsburgh is an important 
industrial center in Allegheny County.  Timber supply, iron ore, and the abundance of coal for 
fuel created the once booming steel industry.  The rivers made transportation possible in an area 
of steep hills and valleys.  Coal has been mined throughout most of Allegheny County, the 
majority of it has been underground.  Since 2015, underground mining in 21 counties in PA 
produced over 36 billion kg (40 million tons) of coal (PA DEP, 2018a).  There has been some 
surface mining in the county, but it has been decreasing since 1970 (PA DEP, 2018a).  Former 
surface mines are now the sites of solid wastes and mine drainage is a concern for aquifers.  
Although mines have been sealed, mine water could still escape and leak into groundwater or 
surface waters.  Acid mine drainage is the single, largest water pollutant in the state (PA DEP, 
1998).  
1.2.3 Salt   
Salt was a high value mineral but expensive to transport, so local sources were extracted.  
The Pottsville Group in southwestern PA was frequently tapped for salt and became known as 
the “salt sands” (Gray et al., 2015).  Between 1815-1860, brines were pumped out from 
underground and the water was evaporated to produce salt (Barnes & Smith, 2001).  Sewickley 
is northwest of Pittsburgh and most wells drilled in this area hit a coarse sandstone layer up to 
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30.5 m (100 ft) thick that usually contains salt water.   Below the Homewood member (Figure 4) 
there are shales and white sandstones that contained large quantities of salt water in some areas.  
Many oil pools in this area also contain large quantities of salt water.  The Moon oil pool extends 
south of Sewickley and conventional wells in this area produce 10 times more salt water than oil 
(Munn, 1910).   The Phillips oil pool on Little Sewickley Creek, which is a mile northwest of 
Sewickley, is comingled with salt water (Munn, 1910).  The Hammerscmitt oil pool, in 
Perrysville, a few miles southeast of Sewickley, has significant amounts of salt water that 
accompanies the oil and gas (Munn, 1910).  Half a mile northeast of Perrysville is the David 
Real farm, which obtained salt from a forty-foot sand layer, known as the salt sands in Sewickley 
(Munn, 1910).  Near Pittsburgh, wells drilled deeper than 30.5 m (100 ft) below the level of the 
nearest major stream may yield salt water (Trapp & Horn, 2000).  This area has significant salt 
deposits in the bedrock and this can affect the water quality of private water wells.   
1.2.4 Natural Gas 
1.2.4.1  Hydraulic Fracturing  
Natural gas, with a basic composition of methane, ethane, propane, and other 
hydrocarbons, has transformed the energy industry in the United States.  Since the 1950s, energy 
fuel has shifted from coal to natural gas.  The first modern Marcellus shale gas play was drilled 
in Washington county in 2004.  Washington county is now one of the major producing counties 
of natural gas in the state of Pennsylvania with 1,811 active natural gas wells (PA DEP, 2018b).  
Nationally, it has offset the decline of conventional gas output and decreased carbon dioxide 
output from fossil fuel consumption by 3.9 billion kg (430 million tons) from 2006-2011 (Wang, 
Chen, Jha, & Rogers, 2014).   
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Figure 6. The location of Marcellus Shale and the distribution of crude oil, conventional gas, and 
unconventional gas (Flaherty & Flaherty, 2014).  
 
1.2.4.2 Horizontal Drilling 
Many natural gas wells use horizontal drilling such that one well pad can be used for 
several wells and decrease the footprint of a well pad.  Marcellus Shale was not seen as a viable 
gas reservoir until 2005 with the horizontal drilling of Renz No. 1 in Washington County (Carter, 
Harper, Schmid, & Kostelnik, 2011).  After drilling downward from the point of entry, the drill 
is deep underground and it turns approximately ninety degrees and continues to drill parallel to 
the surface (Figure 7).  This allows for multiple horizontal wells to be drilled from one well pad 
increasing the natural gas obtained.  Horizontal drilling allows for areas to be drilled that may 
have previously been inaccessible with vertical drilling.  The laterals of the horizontally drilled 
well can extend for up to 1.5 horizontal km (4 horizontal mi).   
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Figure 7. The turn of a horizontal well lateral from its well hole allows for greater surface area 
to be reached from a single well pad (Flaherty & Flaherty, 2014). 
1.2.4.3 Stimulation 
After drilling is completed, the rig is removed and stimulation can begin.  Stimulation is 
also known as the hydraulic fracturing of the well.  Shale has naturally low permeability and 
must be stimulated to allow for the release of natural gas.  First, a “perf gun” is lowered into the 
wellbore to the very end of the horizontal (Burcat & Saunders, 2016).  This gun has small 
charges around its circumference and an electrical charge detonates the charges.  If the horizontal 
section of well is especially long, it may take 30 stages to complete perforation (Burcat & 
Saunders, 2016).  After the perforation is completed, hydrochloric acid is sent down the wellbore 
under pressure and out through the perforated holes that were just created (Burcat & Saunders, 
2016).  This cleans out any cement residue from the perforating stage.  Then, fracturing fluid, a 
mixture of water, proppant, and a combination of chemicals is pumped under high pressure into 
the drilled wells to fracture the low-permeable shale rock (Dresel & Rose, 2010).  Table 1 lists 
several of the chemicals that have been used in fracking fluid and are known carcinogens.  
Several million pounds of proppant is used which consists of either mined sand, high strength 
ceramics, or synthetic materials.  The purpose of the proppant is to wedge itself into the cracks in 
the shale and hold them open to allow gas to flow.  This is known as “high volume slick water” 
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stimulation and 15.1-26.5 million liters (1-7 million gallons) of water is used in this process 
(Burcat & Saunders, 2016).  Some additives reduce friction that may occur during the intense 
pressure of the stimulation.  A biocide is mixed in with the water to prevent any unwanted 
bacterial growth, which would clog perforated pores, in the newly fractured well.  Bacterial 
growths can also produce gas with high hydrogen sulfide content, known as “sour gas,” and this 
involves special handling to extract.  Within the first 30 days, 8-15% of the mixture will flow 
back (Burcat & Saunders, 2016).  The rest of the mixture will eventually come to the surface 
over time and this is known as “produced water.”   
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Table 1. Toxic chemicals frequently in use in fracking fluid which are carcinogens, SDWA- 
Regulated Chemicals, or Hazardous Air Pollutants (U.S. House of Representatives, 2011). 
 
Chemical Component Chemical Category No. of Products 
Methanol (Methyl alcohol) HAP 342 
Ethylene glycol (1,2-ethanediol) HAP 119 
Diesel Carcinogen, SDWA, HAP 51 
Naphthalene Carcinogen, HAP 44 
Xylene SDWA, HAP 44 
Hydrogen chloride (Hydrochloric 
acid) HAP 42 
Toluene SDWA, HAP 29 
Ethylbenzene SDWA, HAP 28 
Diethanolamine (2,2-
iminodiethanol) HAP 14 
Formaldehyde Carcinogen, HAP 12 
Sulfuric Acid Carcinogen 9 
Thiourea Carcinogen 9 
Benzyl chloride Carcinogen, HAP 8 
Cumene HAP 6 
Nitrilotriacetic acid Carcinogen 6 
Dimethyl formamide HAP 5 
Phenol HAP 5 
Benzene Carcinogen, SDWA, HAP 3 
Di (2-ethylhexyl) phthalate Carcinogen, SDWA, HAP 3 
Acrylamide Carcinogen, SDWA, HAP 2 
Hydrogen fluoride (Hydrofluoric 
acid) HAP 2 
Phthalic anhydride HAP 2 
Acetaldehyde Carcinogen, HAP 1 
Acetophenone HAP 1 
Copper SDWA 1 
Ethylene Oxide Carcinogen, HAP 1 
Lead Carcinogen, SDWA, HAP 1 
Propylene oxide Carcinogen, HAP 1 
p-Xylene HAP 1 
Number of Products of Concern  652 
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1.3 Environmental Concerns 
1.3.1 Resource Requirements 
1.3.1.1 Water Requirements  
 
Hydraulic Fracturing requires large quantities of water at high pressures to fracture the 
shale rock and release the natural gas.  To maintain downhole hydrostatic pressure, 400-4000 m3  
(14,125-141,258 ft3) of water is required (Gregory, Vidic, & Dzombak, 2011).  To fracture the 
rock, 7000-18,000 m3 (247,202-35,664 ft3) is required (Gregory et al., 2011).  This water is 
obtained from surface water nearby or it is pumped from a municipal source.  About 88-90% of 
the water used in the hydraulic fracturing process is freshwater and the other 10-12% is recycled 
flowback or wastewater (Jiang, Hendrickson, & VanBriesen, 2014).  Estimates have been made 
from data on some well completion and waste reports, but the volume of water used for 
stimulation from each source may be designated by the well operator as a trade secret (Ch. 78a 
Unconventional Wells, 2016).   
1.3.1.2 Land Alterations 
 The land is also altered with the construction of a large concrete fracking pad, typically 
120m x 150m (393.7ft x 492.1ft), and an open frack pit, typically 90m x 200m (295.3ft x 656.2 
ft), for storing wastes that are positioned close to fracking sites (Meng, 2017).  An example of a 
large multi-well that drills multiple horizonal wells from a single well pad is shown in Figure 8.  
The sites can impact original forest, wetland, rural, or urban landscapes.  The development of a 
fracking site can include deforestation and loss of habitat and species diversity.  After a clear-cut, 
the soil can dry out without tree cover which puts microorganisms and small wildlife at risk.   
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Figure 8. A multi-well, drilled by Range Resources, which requires a larger area of land, greater 
than 1 hectare (4 acres) (Flaherty & Flaherty, 2014). 
 
Fracking also fractures the lithosphere at a pressure of 69,000- 140,000 kPa (10,000-
20,000 psi) and can cause seismic changes which leads to small earthquakes in places without 
major fault lines (Meng, 2017).  In the lithosphere, the physical structure and chemical 
composition of shale and other rock layers can be permanently altered. 
1.3.2 Water Disposal and Pollution 
1.3.2.1 Deep Injection Wells 
Contaminated liquids used for fracking must be treated or disposed of safely.  Flowback 
fluids and produced waters from hydraulic fracturing also have high salt contents, naturally 
occurring radioactive materials in the form of radium isotopes, and heavy metals (Flaherty & 
Flaherty, 2014).  Brines, radionuclides, and organics are present in the wastewater which can 
make treating water difficult and expensive (Dresel & Rose, 2010).    Deep injection well 
disposal is when wastewaters are injected into an old well and stored underground.  In the 1960s, 
the Underground Injection Control Program was established as part of the Safe Drinking Water 
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Act of 1974 to protect groundwater from subsurface injection.  Through the federal UIC 
program, minimum requirements are established for state UIC programs.  There are five classes 
in which injection wells are divided.  Class I wells are used for injection of industrial or 
municipal waste into the ground under fresh groundwater used for drinking water.  Class II wells 
are for disposing of fluids produced from conventional or unconventional oil and gas wells.  
Class III is for the injection of fluids to extract minerals (US EPA, 2015a).  Class IV wells are to 
dispose of hazardous wastes or radioactive wastes (US EPA, 2015a).  Class IV injection wells 
are above fresh groundwater; these have been banned in the United States and are only used now 
as part of a contaminated site cleanup (US EPA, 2015a).  Finally, Class V wells are injection 
wells for any non-hazardous fluid that does not fall into the above categories.   
1.3.2.2 Class II Injection Wells 
Unconventional fluid disposal in an injection well falls under Class II category.  As of 
2018, there are 180,000 Class II injection wells in 31 of the 50 states (US EPA, 2015a).  Class II 
injection wells must be constructed following regulations to keep the fluids from contaminating 
underground drinking water sources.  There are 3 types of class II injection wells: salt water 
(brine) disposal wells, enhanced oil recovery (EOR) wells, and hydrocarbon storage wells (US 
EPA, 2015a).  
Wastewater from unconventional drilling consists of produced water and flowback water.  
Produced water is water that is generated throughout the productive life of the well and contains 
high levels of salinity, heavy metals, and naturally occurring radioactive materials (NORM) 
(Jiang et al., 2014).  Flowback water is produced as a by-product of hydraulic fracturing and 
returns from the well with a high flow rate.  It has a lower concentration of salinity, heavy 
metals, and NORM than produced waters (Jiang et al., 2014).  Impact to surface and 
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groundwater can occur when there are leaks or spills of produced waters, illegal disposal of 
untreated wastewaters, or inadequate treatment of shale gas wastewater.  Surface and 
groundwater may also be impacted by fracking fluids used in the stimulation of the well.   
Wastewaters from fracking in Pennsylvania have been shipped to Ohio for disposal in 
deep injection wells.  Ohio has experienced small earthquakes since deep injection wells became 
operational in 2010 (Kim, 2013).  Construction of properly designed deep injection wells is also 
a concern; this includes at least two strings of casing, designed to isolate the well from aquifers 
and ensure no cross flow between brine formations (Figure 9) (US EPA, 2015a).  The sediment 
used in the well’s construction must also be resistant to corrosion that may be caused by the 
chemicals in the injected liquids.  The well must be monitored to make sure it is in the proper 
shape, however, there is no monitoring required for nearby aquifers to ensure that the wastewater 
has not migrated (US EPA, 2015a). 
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Figure 9. Diagram of a Class II deep injection well and a cross section of the rock where 
wastewater is stored (US EPA, 2015b). 
 
1.3.2.3 Acid Mine Drainage 
 Acid mine drainage (AMD) is formed by the oxidation of pyrite to release dissolved Fe2+ 
, SO4
2-, and H+ (US EPA, 1994).  Fe2+ is further oxidized to Fe3+ and iron precipitates as a 
hydroxide which produces more H+ (US EPA, 1994).   More abundant pyrite in the mine will 
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increase the acidity of the mine drainage.  Groundwater near mines can range from alkaline to 
acidic.  Rock such as limestone can buffer the acidic water and help to raise the pH.  In areas 
where there is a lack of neutralizing minerals, acid mine drainage can impact groundwater and 
surface water.  AMD has degraded 7,200 km (4,500 mi) of stream in the mid-Atlantic region and 
has also contaminated groundwater used for drinking water (PA DEP, 1998).   
1.3.2.4 Other Sources of Water Contamination 
 Additional sources of private well water pollution include agricultural runoff, highway 
salt application, underground brine, leaking storage tanks, landfills, chemical spills, or other 
industrial processes.  Salt and underground brine will cause a high concentration of chloride in 
the water, agricultural runoff will show up as a high concentration of nitrates in water, and septic 
leaching will contaminate water with E.coli or other coliform bacteria.  When fracking, the 
drilling passes through the water table and although the well bores are surrounded by a casing, it 
is important to consider the possibility of fracking fluid or the natural gas itself leaking into local 
groundwater reservoirs.   
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1.4 Regulations 
1.4.1 Regulation History  
During the early years of oil and gas exploration, regulation was left to private litigation.  
In 1891, a law was enacted in Pennsylvania that abandoned oil and gas wells were required to be 
plugged to prevent the escape of water, gas, oil, or other chemicals from those wells (Burcat & 
Saunders, 2016).  This was intended to stop the seeping of substances into clean ground or 
surface water.  Failure to plug abandoned wells still remains a misdemeanor charge.  In 1959, oil 
and gas inspectors were created by the General Assembly (Burcat & Saunders, 2016).  Before 
1959, the Pennsylvania Sanitary Water Board inspected some oil and gas operations until 1971 
when the Department of Environmental Protection was formed and took over (Burcat & 
Saunders, 2016).  Now, the regulation of oil and gas in Pennsylvania is primarily completed 
through the Office of Oil and Gas Management within the PADEP.   
1.4.2 Water Quality Regulations 
 There are environmental protection standards set in place to protect the environment and 
residents in the vicinity of the wells.  Pennsylvania Act 13 was amended in 2012 to regulate 
unconventional wells and natural gas drilling, specifically Title 58, refers to the Pennsylvania Oil 
and Gas Law.  Title 58 prohibits unconventional wells within 300 m (1,000 ft) of any existing 
water well, surface water intake reservoir, or other water supply extraction point (PA’s Oil and 
Gas Act 13, 2012).  In addition, a well cannot be constructed in a floodplain if the well site will 
have an impoundment pit that contains drill cuttings, flowback water, produced water, hazardous 
materials, chemicals, or wastes (PA’s Oil and Gas Act 13, 2012).  Also, a tank containing 
hazardous materials, chemicals, condensate, wastes, flowbacks, or produced water may not be 
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within the floodplain (PA’s Oil and Gas Act 13, 2012).  The PADEP can waive this siting 
restriction.  If the well site is near a body of water or a wetland, additional state or federal 
permitting may be required.   
 Section 3215(c) of Title 58 requires the PADEP to account for any impacts the proposed 
well may have on public resources (PA’s Oil and Gas Act 13, 2012).  This can include any state 
game land, forest, national landmarks, endangered wildlife habitat, or sources that are used for 
public drinking supply.  Before permit approval, the PADEP must consider operator compliance 
with all statutes and regulations,  the proposed actions to minimize impacts to public resources, 
all comments submitted by public resource agencies, and the property rights of land owners 
(PA’s Oil and Gas Act 13, 2012).   
 If well operators pollute or diminish the quality of a public or private water supply, they 
must restore the supply or replace it with an alternate source.  Title 58 states, “The department 
shall ensure that the quality of a restored or replaced water supply meets the standards 
established under the act of May 1, 1984 (P.L.206, No.43), known as the Pennsylvania Safe 
Drinking Water Act, or is comparable to the quality of the water supply before it was affected by 
the operator if that water supply exceeded those standards, (PA’s Oil and Gas Act 13, 2012).”  If 
the unconventional well is within 762 m (2,500 ft) of a water supply and contamination occurred 
within 12 months of the well completion, the well operator is responsible for the pollution (PA’s 
Oil and Gas Act 13, 2012).  The operator can avoid this assumption by having a certified lab 
conduct a pre-drill water survey to determine if post-drill and pre-drill water conditions are 
comparable.  Within 10 days of the pre-drill survey, the landowner must receive a copy of the 
pre-drill water supply samples.  These results must also be given to the PADEP within 10 days 
before the drilling of the well.  If the landowner believes their water has been affected by 
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pollution or diminution, the well operator must notify the PADEP within 24 hours.  The 
landowner can request an investigation from the PADEP and the PADEP must investigate the 
claim within 10 days and make a determination within 45 days (PA’s Oil and Gas Act 13, 2012).  
If the well operator is found responsible for the diminished water supply, the PADEP can require 
them to replace or restore the water supply.  If the PADEP find the well operator not responsible, 
the landowner can appeal the decision to the Environmental Hearing Board (EHB), which can 
then be appealed by the well operator. 
1.4.3 Water, Wastewater, and Waste Management 
PA Code 78a, issued under Title 58 and adopted in 2016, explained in detail the 
requirements for unconventional well construction and production.  The 6 requirements are part 
of a water management plan (WPM) prepared by the well operator (Ch. 78a Unconventional 
Wells, 2016):  
1. Protect instream flow 
2. Prevent adverse effects on quantity and quality of water available 
3. Protect and maintain designated and existing uses of water sources 
4. Prevent adverse impacts to water quality in the watershed as a whole 
5. Protect groundwater resources including nearby water wells 
6. Provide for water reuse 
For the WPM to be approved, it must be submitted by the well operator to the PADEP and 
include (Ch. 78a Unconventional Wells, 2016):  
1. Water source information (source type, name, and daily withdrawal rates) 
2. Plan for monitoring and reporting of water sources and uses  
3. Low-flow analysis  
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4. Withdrawal and diversion impact analysis 
5. Description of how the withdrawal will not impact the quality or quantity of water  
6. Reuse plan for fluids that are used for hydraulic fracturing 
7. Proof of consultation with the PA Natural Heritage Program regarding the impact on 
endangered or threatened species 
8. Proof that the municipalities and communities were notified of the withdrawal 
location 
9. Proof of consultation with the PA Historic and Museum Commission regarding the 
presence of historical or archeological sites 
The operator must have all data about withdrawal, daily instream flow, and water 
purchases for at least 5 years.  If this plan is approved by the PADEP, it is valid for 5 years and 6 
months before its expiration, a renewal application must be submitted (Ch. 78a Unconventional 
Wells, 2016).   
1.4.3.1 Fracking Fluid 
Completion reports that well operators submit to the PADEP must include a list of the 
chemical additives in the stimulation fluid.  The stimulation record includes the following, “a 
descriptive list of the chemical additives in the stimulation fluid, including any acid, biocide, 
breaker, brine, corrosion inhibitor, crosslinker, demulsifier, friction reducer, gel, iron control, 
oxygen scavenger, pH adjusting agent, proppant, scale inhibitor, and surfactant (Ch. 78a 
Unconventional Wells, 2016).”  When the well operator submits the stimulation record, it may 
designate portions of the report as trade secrets.  The PADEP prohibits disclosure of the trade 
secret information to the public under the Right-To-Know Law (65 P.S. §§ 67.101-67.3104) (Ch. 
78a Unconventional Wells, 2016). A management plan must be in place for the well operator to 
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control or dispose of the following products so they do not pollute any water source (Ch. 78a 
Unconventional Wells, 2016):  
1. Fluids 
2. Residual waste 
3. Drill cuttings 
4. Tophole water 
5. Brines 
6. Drilling fluids 
7. Drilling muds 
8. Stimulation fluids 
9. Well servicing fluids 
10. Oil 
11. Production fluids 
Unconventional well residual waste, nonhazardous industrial waste such as drill cuttings, 
must be contained differently than conventional residual waste.  It must be contained in a tank or 
structure that is approved by the PADEP.  If the well operator is using a centralized 
impoundment, they must be granted a residual waste permit as part of the Solid Waste 
Management Act (SWMA) (Ch. 78a Unconventional Wells, 2016).  In Section 3273.1 of Title 
58, on-site disposal or storage of residual wastes is permitted with a permit from SWMA.  
Operators can request approval from PADEP to process their own fluids on site.  If being 
processed off-site, the amount and destination of the transported fluids must be reported to the 
PADEP and the records must be maintained by the operator for 5 years (PA’s Oil and Gas Act 
13, 2012).  
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1.4.4 Well Permitting  
1.4.4.1 Permits 
For a natural gas company to drill a new well, they must first obtain a well permit from 
Pennsylvania’s Department of Environmental Protection (PADEP) as well as post a bond (PA’s 
Oil and Gas Act 13, 2012).  The bond ensures that the operator of the well will comply with the 
drilling regulations and address any water problems that the drilling may cause.  Table 2 lists the 
bond amount that is required of the well operator per number of wells they plan to drill.  It also 
ensures that the operator will plug the well after it is no longer producing and considered 
abandoned.  Marcellus wells are drilled between 1500-2400 m (5,000-8,000 ft) underground 
according to Title 58. (Table 2). 
Table 2.The amount of bond required which depends upon the number of wells to be drilled 
(PA’s Oil and Gas Act 13, 2012). 
Number of Wells (of at least 6,000 feet deep) Bond Amount 
25 $10,000 per well 
Cannot exceed $140,000 
26-50 $140,000 + $10,000 per well 
Cannot exceed $290,000 
51-150 $290,000 + $10,000 per well 
Cannot exceed $430,000 
150+ $430,000 + $10,000 per well 
Cannot exceed $600,000 
 
In the permit, the operator must include the location of the well, the proximity of the well 
to coal seams, gas storage reservoirs, landfills, and water sources.  The permit must also include 
accurate well plats, an approvable bond and fee, and notification to landowners (Ch. 78a 
Unconventional Wells, 2016).  PADEP reviews the permits to ensure the well is unlikely to 
cause significant environmental impacts.  After the well is approved, the operator is required to 
report on well completion, waste management, semi-annual production, and, eventually, the 
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plugging of the well (PA’s Oil and Gas Act 13, 2012).  When drilling the well, they must be 
cased and cemented to ensure the groundwater supply is not contaminated by fracking fluids or 
natural gas that will be moving in and out of the well.  As of 2013, operators must complete a 
well integrity inspection report quarterly and submit the reports to the PADEP annually by 
February 15th (PA’s Oil and Gas Act 13, 2012).  They must also submit a production, waste, and 
well status report to the PADEP monthly, 45 days after the end of the reporting period (PA’s Oil 
and Gas Act 13, 2012).  The well operators must submit completion reports to the PADEP within 
30 days after completion of the well.  After the well is finished producing, it must be plugged 
and the site restored within 9 months.   
1.4.4.2 Pad Construction 
 The size of the well pad can be 1 or more hectares (4 acres) (PA’s Oil and Gas Act 13, 
2012).  Well pad construction requires surveying the site and access road, staking the 
dimensions, clearing vegetation, leveling the land, and applying the stone base.  A geotextile 
fabric must be added for spill control and additional pad strength.  The fabric is a poly pad cover 
to contain surface spills, prevent runoff, and prevent groundwater contamination (Ch. 78a 
Unconventional Wells, 2016).  The pad has to be able to hold the weight of the drill rig, the drill 
casing, and the additional machines that will be on the pad.  Berms are also constructed 
surrounding the pad to collect rainfall and act as another form of containment in case of an 
emergency control situation (PA’s Oil and Gas Act 13, 2012).  An erosion and sedimentation 
plan must be put in place to prevent any damage from water flow to nearby streams.  This 
management plan must be placed at the drill site entrance.  Construction of the pad may also 
include a water impoundment.  
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 After the vertical hole is drilled, a large piece of casing must be placed in the hole to hold 
back soil and stone.  As the well is drilled deeper, smaller protective casing is gradually used; 
this makes the diameter of the bore and the drill bits smaller.  The use of multiple casings of 
different sizes is shown in Figure 10.  Between the casings, there is a gap that is filled with a 
high density industrial grade cement (PA’s Oil and Gas Act 13, 2012).  The cement is pumped 
into the well to fix the casing in place.  It is then inspected by the PADEP.  The American 
Petroleum Institute standards must be followed; this includes a specific thickness of steel casing, 
the use of centralizers to hold the casing, the type of grout used, inspections of the wellbore, and 
pressure monitoring for potential methane leakage in the annulus (PA’s Oil and Gas Act 13, 
2012).  The type of cement used for the casing can be tailored to the individual well.  If the well 
penetrates a formation that is porous in nature, there is water flow within the formation, or it 
penetrates a mine void, additional casing may be required. 
 
 
Figure 10. The structure of how a well must be constructed and the casings required to stop gas 
or wastewater from leaking into surrounding groundwater (Flaherty & Flaherty, 2014). 
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1.4.5 Reporting and Recordkeeping 
Records of drilled or altered wells must be kept on site by the well operator until drilling 
is completed (Table 3).  They must also submit a production, waste, and well status report to the 
PADEP monthly, 45 days after the end of the reporting (Ch. 78a Unconventional Wells, 2016).  
The well operators must submit completion reports to the PADEP within 30 days after 
completion of the well.  After the well is finished producing and it is plugged, the site should be 
restored within 9 months.  Data must be filed with the PADEP no more than 3 years after the 
completion of the well; in some instances the PADEP may extend the deadline to 5 years (Ch. 
78a Unconventional Wells, 2016).  The amount and type of waste produced and the method of 
disposal and reuse of the waste must be included.  The facility or site where the waste is 
managed must also be reported.  
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Table 3. PA Oil and Gas Law reporting and the time requirements (Ch. 78a Unconventional 
Wells, 2016). 
Report Type Time Requirement Details Included 
Production Report Before Feb. 15th of each year - Annual production 
- Amount and type of waste  
- Method of waste reuse or 
disposal 
- Must be submitted to the 
PADEP and uploaded 
online 
Well Record and Completion 
Report 
Within 30 calendar days of 
the completion of drilling or 
altering of a well 
- Detailed driller log 
- Stimulation record 
- List of chemical 
constituents used to fracture 
the well 
Logs and Additional Data Within 90 calendar days after 
the completion of drilling or 
altering of a well 
 Upon request from the 
PADEP 
- Copy of electrical, 
radioactive, or other 
standard industry log runs 
- Upon notification, the 
PADEP can request 
additional data specified by 
the PADEP 
Certificate of Plugging Within 30 days after the well 
has been plugged 
- A certificate of plugging to 
the PADEP and each coal 
operator 
Disposal and Enhanced 
Recovery Well Reports 
Upon request from the 
PADEP 
- Annual monitoring report 
submitted to the EPA  
- Copies of periodic 
monitoring reports or 
reports of failures, releases, 
accidents, or other incidents 
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1.5 Economics  
1.5.1 Natural Gas Growth 
1.5.1.1 United States 
Natural gas is abundant in the United States, especially in the state of Pennsylvania.  In 
2007, net imports of natural gas exceeded 283,000 thousand cubic meters (Mm3) (10 billion 
cubic feet (Bcf)) per day (US EIA, 2016).  Natural gas production and consumption have both 
increased in recent years; production has increased slightly more than consumption which is why 
there is a decline in net imports.  The United States Energy Information Administration (EIA) 
estimates that natural gas production will rise to 2,400,000 Mm3 (84.1 Bcf) per day in 2019; up 
from 212,000 Mm3 (7.5 Bcf) per day in 2017.  Natural gas is a cleaner energy source when 
compared to coal, it emits about half the CO2 that coal does when it’s burned (US EIA, 2018a).  
Natural gas is also relatively cheap at about $2.96 per 1 billion Joules (BJ) ( (MBtu million 
British Thermal Units (MBtu)) as of 2018 compared to the cost of crude oil at about $8.45 per 1 
BJ (MBtu) (US EIA, 2018b).  Jobs in conventional oil are slowly declining and jobs in natural 
gas and renewables have begun to increase. 
1.5.1.2 Pennsylvania Jobs 
In Pennsylvania, the natural gas sector consists of about 14,007 jobs with 4,227 in natural 
gas extraction, 6,189 in natural gas distribution, 1,806 in pipeline transportation, and 1,785 in 
industrial gas manufacturing (Table 4) (PA Department of Labor & Industry, 2018).  The total 
number of jobs in PA is 5,781,610 (PA Department of Labor & Industry, 2018).   
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Table 4. The number of jobs in natural gas in Pennsylvania and its relation to the total number of 
jobs in Pennsylvania (PA Department of Labor & Industry, 2018). 
 
Job Title Number of Jobs Percentage of Jobs in PA 
Natural Gas Distribution 6,189 0.11% 
Natural Gas Extraction 4,227 0.08% 
Pipeline Transportation 1,806 0.03% 
Industrial gas Manufacturing 1,785 0.03% 
Total 14,007 0.25% 
 
1.5.2 Well Production 
1.5.2.1 Pennsylvania Counties 
Washington county was the first county in Pennsylvania to spud an unconventional well.  
After the stimulation of the well, Renz 1, in 2005, it began producing, on average, 8.5 thousand 
cubic meters (Mm3) (300 thousand cubic feet (Mcf)) per day (Carter et al., 2011).  Range 
Resources drilled 5 additional horizontal wells in Washington County and reported initial flow of 
40-135 Mm3 (1.4-4.7 million cubic feet (MMcf)) per day (Carter et al., 2011).  The PADEP 
issued more permits to frack the Marcellus Shale in Washington county than anywhere else in 
the state from 2005-2008.  The PADEP issued 1,352 natural gas drilling permits in 2016 and 
another 2,038 in 2017 (US EIA, 2017b).   In 2017, Pennsylvania produced, on average, 425,000 
Mm3 (15 billion cubic feet (Bcf)) per day; 18% of the nation’s average natural gas production, a 
3% increase from 2016 (US EIA, 2017b).  The recent increase in permitting is concentrated on 
opposite ends of the state.  The majority of natural gas production in PA is in Washington and 
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Greene counties in the southwestern corner and in Susquehanna county in the northeastern 
corner.  Figure 11 shows the unconventional permits approved per month in those 3 counties 
compared to the rest of the state.  The natural gas that is produced in Washington County has a 
high natural gas plant liquid (NGPL) content.  NGLP contains more hydrocarbons or natural gas 
liquids such as, ethane, propane, or butane.  A high NGPL content gives the gas a higher value, it 
sells at a higher price, and helps drive more production in this county (US EIA, 2017b).  
Washington, Susquehanna, and Greene counties account for 2/3 of the active rigs in 
Pennsylvania and more than half of the total permits.  There are 2 main pipelines that move 
natural gas out of Pennsylvania.  The Rockies Express moves natural gas from southwestern PA 
to the west (US EIA, 2017b).  The Algonquin Incremental Market pipeline moves natural gas 
from the northeastern portion of PA to New England (US EIA, 2017b).  There are currently 
additional pipeline projects for future expansion of natural gas production.  The Rover Pipeline 
and the NEXUS Gas Transmission are currently in production and expected to carry natural gas 
from southwestern PA to the northern Midwest (US EIA, 2017b).   
 
 
Figure 11. The number of monthly drilling permits approved and rigs constructed in 
Susquehanna, Greene, and Washington Counties (US EIA, 2017b). 
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Natural gas companies state that unconventional wells in Pennsylvania can produce for at 
least 50 years.  Over 70% of the natural gas wells in Pennsylvania were drilled between 2010-
2014 (Kelso, 2017).  In 2007, 44 of 114 were plugged.  In 2011 the number of plugged wells 
reached 206 (Kelso, 2017).  The percentage of plugged wells to active wells remains 
proportional and continues to rise.  Most of the wells drilled in Washington County in 2005 are 
now plugged and new methods of extracting natural gas are being considered.   
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CHAPTER 2: SPECIFIC AIMS AND HYPOTHESES 
2.1 Specific Aims 
The aims of this thesis are to look into aspects of the oil and gas industry, specifically 
natural gas.  After a 2017 report was published by the Public Herald suggesting that natural gas 
extraction has caused an increase in complaints, specifically water supply complaints, there was 
interest to see if the PADEP had worked to resolve and prevent complaints.  Further, according 
to, A Decade (2005-2015) of Unconventional Shale Gas Development in Washington County, 
Pennsylvania, and its Environmental Impact (Nolan C, Duquesne University, 2015), natural gas 
wells do not remain in production, on average, for more than 10 years.  Therefore, gas companies 
have been drilling more wells, more often, and moving from rural to more suburban areas.  This 
has led to increased public interest in baseline water quality tests in Sewickley, PA because of a 
recent rise in unconventional drilling. 
 
1. Assess the PADEP Oil and Gas website and the accessibility of information to the 
public; specifically complaints filed to the PADEP and determine if the complaints have 
continued to increase.   
2. Evaluate the production history of plugged wells in Washington County since 2015 to 
determine the production threshold and evaluate the PADEP production database for 
uniformity and accessibility to the public. 
3. Determine the baseline water quality in Sewickley, PA before the unconventional well 
PER B50 is operational.   
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2.2 Research Questions 
1. Does the PADEP address all oil and gas complaints and is their website up to date and 
accessible to the public?  Has the PADEP worked to prevent complaints and resolve 
current water supply complaints within the required time period of 45 days? 
2. What is the production threshold for the average unconventional well in Washington 
County, PA and is the production data uniform and correct? 
3. Does Sewickley water quality meet EPA primary and secondary standards for water 
chemistry (anions and cations) before the unconventional well PER B50 is operational? 
 
2.3 Experimental Design 
2.3.1  Oil and Gas Complaints 
All Pennsylvania oil and gas complaints from 2004-2016 were obtained from the Public 
Herald and also via a file review with the PADEP.  The PADEP oil and gas database was used to 
obtain resolved water complaints and to compare them with the complaints from the file review.  
Also, the number of unconventional and conventional wells in the state of Pennsylvania were 
obtained from the PADEP’s database.   
2.3.2 Washington County, Pennsylvania 
Oil and gas reports were accessed from the PADEP Oil and Gas reports website.  This 
includes production and waste reports.  Production numbers of plugged, abandoned, inactive, or 
orphan wells were calculated from the data in these reports.  The average number of Mm3 
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production at the last month of its operational period was calculated.  Also, the average number 
of productive days in the last month of its operational period were calculated.   
2.3.3 Sewickley, Pennsylvania  
 In February, March, April, July, and August 2018, groundwater and surface water 
samples were collected in Sewickley, Pennsylvania and analyzed for general chemistry, anions, 
and cations.  The same groundwater samples were collected a second time in November 2018.  
Participants who opted to have their well water tested completed a well water survey.   
The samples were plotted on a mass ratio graph in OriginLab 2018 software. The samples 
were compared to conventional, unconventional, and acid mine drainage samples to determine if 
the water samples were impacted.   
The location of unconventional well PER B50 was plotted on ArcGIS 10.5.1 along with 
the coordinates of the groundwater and surface water samples collected.  The permit was issued 
on February 5, 2019 and the spudding has not yet been reported by the PADEP.  According to 
the PA Oil and Gas Law, unconventional wells may not be drilled within 305 m (1,000 ft) of any 
existing water well, surface water intake reservoir, or other water supply extraction point (Burcat 
& Saunders, 2016)  
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CHAPTER 3: MATERIALS AND METHODS 
3.1 Well Water Survey and Consent Form 
 Participants were not approached to take part in this study.  Those who took part in the 
study learned of it through research groups, local environmental meetings, or through neighbors 
who had already participated.  Each participant and Duquesne University researcher signed a 
consent form before water collection that explained the scope of the study, the confidentiality of 
their samples, and the funding that supported the study (Appendix B).   
 Data was obtained before the water collection by asking a series of 6 questions to the 
homeowners in Sewickley (Appendix C).  These questions allowed for a better understanding of 
their well and groundwater quality.  The survey was conducted with approval from Duquesne 
University’s Institutional Review Board (IRB Protocol 2019-01-14) and the questions are as 
follows: 
1.   Do you have well water and where is your well located? 
2. What type of well is it? (eg. drilled, artesian, rotary, etc.) 
3. Do you know how deep the well is? Have you noticed any changes in your well 
depth? 
4. Have you noticed any changes in water quality, if so when? 
5. Have you noticed any change in the water flow or quantity? 
6. Have you had the water tested? Would you be willing to share those results? 
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3.2 Water Sample Acquisition 
3.2.1 Water Collection 
The homeowner’s water sample was taken before any filtration, purification, or softening 
to ensure that it accurately reflected the water chemistry of the groundwater in the well.  
Locations the groundwater samples were collected from were outside spigots, kitchen taps, and 
basement holding tanks.  If the sample location had a filtration system, it was bypassed and a 
water sample was analyzed for basic chemistry parameters including temperature, pH, specific 
conductivity, conductivity, dissolved oxygen, and pressure using a YSI Professional Plus Multi 
Meter (Yellow Springs, OH).  The water was purged for 10 minutes and another analysis was 
conducted using the YSI Multi Meter.  The average of the pre- and post-purge measurements 
was calculated and sent in the final letter to the homeowner.  For surface water samples, the 
water was not purged and only one set of measurements was made.   
After the 10-minute purge, water samples were collected in two different bottles for 
further analysis.  A 1L sample was collected in a sterilized 1L French glass jar as well as a pre-
acidified sample with 7 drops of 10M nitric acid (HNO3) in a 50mL French glass jar for metal 
preservation.  Coordinates were then taken of the well using Garmin GPSmap 62s (Olathe, KS).  
The samples were stored in a cooler over ice while in the field, then taken back to the lab and 
stored in a 4˚C refrigerator.  Each sample was given a unique Master Sample (MS) number for 
identification. 
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3.3 Chemical Analysis of Water Samples 
3.3.1 Physiochemical Properties  
This analysis was completed on-site as the sample was collected.  The YSI-Multi Meter 
was used to identify temperature, air pressure, dissolved oxygen, conductivity, specific 
conductivity, and pH.  The meter was calibrated every two weeks in compliance with quality 
assurance and quality control practices (QA/QC).  If more than ten samples were collected 
within the two-week time span, the YSI was calibrated again.  Groundwater samples required a 
ten-minute purge; YSI analysis was conducted before and after the purge.  The average of the 
analyses as well as total dissolved solids (TDS) was calculated and the YSI results before and 
after the purge were collected in a YSI data form (Appendix C).  To find TDS, the specific 
conductivity measurement was multiplied by 0.65.  When collecting surface water samples, only 
one YSI analysis was performed.   
3.3.2 Anion Analysis 
Anions were measured using ion chromatography (IC) analysis following EPA Method 
300.1 with a Dionex ICS-1100 (Sunnyvale, CA).  Suspended solids were filtered from the water 
samples using a 0.45 μm polyethersulfone (PES) member filter and Dionex OnGUard IIM filter.  
Dionex polyvials (5mL) were filled with 3 mL of the filtered sample and capped.   
   The instrument was equipped with a UV/VIS detector and conductivity cell.  A Dionex 
IonPac AS221 Carbonate Eluent Anion-Exchange Column (2 X 250, 6.5 μm particle diameter) 
and a Dionex IonPac AG22 Guard Column (2 X 50mm) were used in conjunction with a Dionex 
ASRS-200 anion self-regenerating suppressor to separate anions.  Anion collection, instrument 
control, and data processing was performed using the Thermo Scientific Dionex Chromeleon 
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Chromatography Data System.  Table 5 lists the minimum detection limits for the ion 
chromatography instrument. 
Table 5. Anions analyzed in water samples and their minimum detection limits (MDLs) when 
analyzed with IC (Cantlay, Eastham, et al., 2019). 
 
 
 
 
3.3.3 Cation Analysis 
Cations were analyzed using inductively coupled plasma mass spectrometry (ICP-MS) 
using EPA Method 200.8 with a Perkin-Elmer NexION 300x ICP-MS (Walthan, MA) system in 
conjunction with a Perkin Elmer auto-sampler equipped with NexIon 300x ICP-MS software at 
the University of Pittsburgh.   
The samples were filtered through a 0.45 μm PES filter and diluted with sub-boil distilled 
nitric acid.  Beryllium, germanium, and thallium internal standards were added to the samples.  
To verify consistency in the measurements.  Five-point calibration standards and blanks 
containing internal standards were run, prior to and after the samples.  Every seventh sample was 
run as a duplicate to check for instrument drift.   Table 6 lists the minimum detection limits for 
the ICP-MS instrument. 
Anion Minimum Detection Limit (mg/L) 
Fluoride (F) 0.035 
Chloride (Cl) 0.01 
Nitrite (NO2) 0.02 
Bromide (Br) 0.05 
Nitrate (NO3) 0.045 
Phosphate (PO4) 0.05 
Sulfate (SO4) 0.05 
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Table 6. The 32 cations analyzed using ICP-MS and their detection limits (Cantlay, Bain, Curet, 
et al., 2019) 
Cation Minimum detection Limit (ppb) 
Lithium (Li) 0.088 
 Boron (B) 2.533 
Sodium (Na) 0.527 
Magnesium (Mg) 3.504 
Aluminum (Al) 2.571 
Silicon (Si) 29.5 
Phosphorus (P) 2.098 
Potassium (K) 2.051 
Calcium (Ca) 2.464 
Titanium (Ti) 0.171 
Vanadium (V) 2.182 
Chromium (Cr) 0.097 
Manganese (Mn) 0.897 
Iron (Fe) 1.509 
Cobalt (Co) 0.133 
Nickel (Ni) 0.140 
Copper (Cu) 2.272 
Zinc (Zn) 1.202 
Arsenic (As) 0.239 
Selenium (Se) 0.566 
Rubidium (Rb) 0.002 
Strontium (Sr) 0.100 
Molybdenum (Mo) 0.096 
Silver (Ag) 0.080 
 Cadmium (Cd) 0.021 
Tin (Sn) 0.243 
Antimony (Sb) 0.024 
Barium (Ba) 0.521 
Tungsten (W) 0.004 
Lead (Pb) 0.28 
Mercury (Hg) 0.066 
Uranium (U) 0.030 
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3.4 Data Analysis  
3.4.1 Reporting Data  
 After the anion, cation, and YSI analysis, the data was compared to the EPA Primary and 
Secondary Drinking Water Standards to determine if any analytes exceeded the maximum 
contaminant levels set by the EPA (Table 7).  This gave the homeowner a water quality baseline 
before the stimulation of the unconventional well PER B50.  
 
Table 7. The EPA’s Primary and Secondary Drinking Water maximum contaminant levels 
(MCLs).  The primary standards included in the table are only in regard to analytes looked at in 
this study (US EPA, 2019a) 
Primary Drinking Water Standards MCL (mg/L) 
Antimony 0.006 
Arsenic 0.010 
Barium 2 
Cadmium 0.005 
Chromium 0.1 
Copper 1.3 
Fluoride 4.0 
Mercury 0.002 
Nitrate 10 
Nitrite 1 
Selenium 0.05 
Uranium 0.03 
Secondary Drinking Water 
Standards 
MCL mg/L 
Aluminum 0.05 to 0.2 
Chloride 250 
Copper 1.0 
Fluoride 2.0 
Iron 0.3 
Manganese 0.05 
pH 6.5 to 8.5 
Silver 0.10 
Sulfate 250 
Total Dissolved Solids 500 
Zinc 5 
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Letters were written to homeowners with the results of their water quality test.  If any of 
the general chemistry components, anions, or cations exceeded the EPA MCLs, the homeowners 
were notified on the first page of the letter.  The participants also received a copy of the EPA’s 
Primary and Secondary Drinking Water Standards, as well as a copy of their consent form.   
All data was organized and stored as hard copies in binders for each county.  They were 
organized in order of the MS number.  Data was also stored in a secure folder on Google Drive 
that was only accessible by Duquesne University researchers working on the study.  
3.4.2 Concentration Ratios   
 OriginLab 2018 was used to create mass ratios of the Sewickley water samples.  The 
mass ratios of Li/Mg vs. SO4/Cl were plotted to compare the collected water samples to 
conventional oil, unconventional gas, and acid mine drainage.  Few samples in this study had 
detectable levels of bromide, so magnesium to lithium (Mg/Li) and sulfate to chloride (SO4/Cl) 
were used to determine influences of either brine or abandoned mine drainage.  This ratio was 
used because the SO4/Cl ratio is useful to distinguish conventional and unconventional flowback 
and produced water samples from AMD and surface and groundwater samples (Cantlay, Bain, & 
Stolz, 2019).   
3.4.3 Production Number Analysis 
The PADEP Oil and Gas Reporting website was accessed to obtain production numbers 
for wells that are no longer operational.  Only wells in Washington County that ceased operation 
from 2005-2018 were analyzed.  This study looked at the production numbers of plugged wells 
since 2005 in Washington County.  The PADEP Oil and Gas Reporting website was used to 
obtain SPUD (initial drill date) numbers, permits, natural gas production numbers, and gas 
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production days.  Well operators report production data to the PADEP.  The information is 
uploaded as it is received; unfortunately, the data show discrepancies or missing information 
(Appendix E).  The data is available via the PADEP website.  Specifically, SPUD dates (when 
the drilling began) and production volumes were missing from some reports.  There was also 
repetition of some reports found on the PADEP website.   
The production numbers were calculated by dividing the last reported production for a 
single well by the number of days reported during that period to find the average daily 
production of a well at the end of its operational life.  Gas production days were calculated by 
dividing the number of months in that reporting period by the gas production days number to 
find the average production days per month before the well was plugged.  
3.4.4 Complaint Data Analysis 
The PADEP Oil and Gas Report page was used to obtain resolved water complaint data.  
Also, a file review was performed to obtain all oil and gas complaints from Pennsylvania from 
2016-2018.  The complaints from 2004-2018 were obtained from the Public Herald who also 
obtained their complaints from a file review with the PADEP.  An in-person file review was 
performed at the southwestern district office to acquire data for individual complaints that were 
received by the southwestern office.  The PADEP gives each complaint a category for 
“complaint type.”  The data was sorted in the spreadsheets and analyzed for discrepancies or 
missing data.  In conjunction with the complaints, unconventional and conventional well data 
was obtained from PADEP reports to compare them with the number of total complaints as well 
as water quality complaints.   
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3.4.5 Geospatial Analysis 
3.4.5.1 Sewickley  
Geospatial analysis was performed with ArcMap 10.5.1 (ESRI, Redlands, CA).  ArcMap 
was used to generate maps of Sewickley water samples using the coordinates collected in the 
field (Appendix A).  Unconventional well locations were also mapped using coordinates from 
the PADEP website.   The unconventional well laterals were drawn out using the points provided 
by the PADEP.  There were 21 water samples collected from Sewickley between February-
August 2018, and 14 of those samples were collected again in November 2018.  In February of 
2019, 9 of the samples were collected a third time, for a total of 44 samples.   Three of the 44 
total samples were surface water samples and the remainder were groundwater samples. 
 
3.4.5.2 Washington County 
 ArcMap was also used to generate maps of the wells that are no longer operational in 
Washington County (Appendix A).  Of the 1,811 unconventional wells in the county, 128 are not 
active as of 2018.  The coordinates used to map these wells were obtained from the PADEP oil 
and gas website.     
  
48 
 
CHAPTER 4: RESULTS 
4.1 PADEP Oil and Gas Complaints 
4.1.1 Public Access 
The PADEP website provides access to resolved water supply complaints through their 
report database.  Online, the PADEP has 4,376 water supply complaints logged.  Additional 
information was obtained via a Right-to-Know request (RTK) (Appendix F) for all of the public 
oil and gas complaints, resolved and unresolved.  There were 10,839 total complaints retrieved 
since 2004 (Figure 12).  This includes all oil and gas complaints, not just water supply 
complaints.   
 
Figure 12. The number of water supply complaints on the PADEP website and the total number 
of complaints acquired from the RTK request.  These complaints are from 2004-2018, data from 
PADEP and Public Herald. 
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4.1.2 Nature of Complaints 
 The complaints acquired from the RTK submission were separated by “Complaint Type.”  
There were 24 categories: abandoned/unregistered, air contamination, dust, earth disturbances, 
explosives, flood protection, flooding, gas migration, general, land contamination, leaking gas, 
leaking oil, location, mining incident, odor, oil and gas well incident, other or non PADEP 
incidents, PA Incident Response System (PAIRS) data conversion, pollution, property damage, 
spill response, water body, water contamination, and water supply (Figure 13).   
 The information acquired from the PADEP had little detailed information about the 
complaint.  The PADEP categorizes the “complaint type” but they do not provide any further 
information.  There is no information to explain the difference between a water supply 
complaint, or a water contamination complaint.  There is also no further explanation by what a 
“general” complaint means.    
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Figure 13. The organization into “complaint type” of the 10,839 complaints.  Categories that had 
7 or less complaints were grouped into “other,” data from PADEP and Public Herald. 
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Due to Title 58, Section § 3218 of Pennsylvania’s Oil and Gas Law, the PADEP is 
required to publish all water supply complaints on their website.  There are 4376 resolved water 
complaints published online.  Only 4270 of the 4489 water complaints in the spreadsheet were 
listed as resolved.  There is some discrepancy between resolved water complaints online and in 
the RTK spreadsheet; a difference of 219 complaints. 
The resolved complaints on the PADEP website were categorized into years that the 
complaints were resolved.   The years with the most resolved water complaints were 2011 and 
2012.  The years with the lowest number of resolved water complaints were 2004 and 2018.  The 
water complaint numbers increase until they hit a peak at 2011 and then they begin to decrease.  
Title 58, Section § 3218 of Pennsylvania’s Oil and Gas Law, also requires that the 
PADEP resolve water supply complaints within 45 days of receiving them.  Only 57% of water 
supply complaints were resolved in compliance with the PA Oil and Gas Law (Figure 14).   
 
 
Figure 14. The number of days it took to resolve water complaints from 2004-2018 with the 219 
complaints that have not yet been resolved, data from PADEP and Public Herald. 
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 The majority of the unresolved complaints are from 2016, 2 years after the complaint was 
submitted, and they are still unresolved (Figure 15).  None of the 219 complaints are within 
compliance with Title 58.  The information from the RTK submission listed whether or not the 
complaints were resolved.  Some complaints had “NO” listed under the “resolved” category, but 
then listed a “resolved” date.  Also, some had no date listed, and the “resolved” category was 
also blank; it was not clear if they were resolved or unresolved.  Not all complaints were 
resolved the year they were received and there is no information from the PADEP that explains 
resolve time.  This may be because they were submitted at the end of the calendar year or 
because the problem took longer than a year to resolve.   
 
Figure 15. The 219 water complaints and the year that they were received by the PADEP, data 
from PADEP and Public Herald. 
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2004 (Figure 16).  The number of conventional wells and unconventional wells that were drilled 
per county since 2004 were plotted against the complaints since 2004.  A table of the complaints 
vs. coventional and unconventional wells is listed in Appendix J.    
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Figure 16. The number of complaints per county vs. the number of conventional wells and 
unconventional wells per county, data from PADEP and Public Herald. 
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The complaint data from the PADEP does not specify which type of well the complaint is 
in relation to.  Here, the data shows the number of complaints vs. the number of unconventional 
and conventional wells per year since 2004.  At the height of unconventional drilling in 2011, 
there is a spike in complaints.  The spike in conventional drilling from 2004- 2007 did not result 
in a corresponding increase in the number of complaints. 
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Figure 17. The total number of unconventional wells and conventional wells drilled in 
Pennsylvania vs. the number of public oil and gas complaints and water complaints from 2004-
2018, data from PADEP and Public Herald. 
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The complaints are assigned to certain district offices in Pennsylvania.  In total, there are 
6 major PADEP district offices in Pennsylvania; the north central, northeast, northwest, 
southeast, southwest, and south central offices.  Of the 6 offices, the PADEP only has three to 
which complaints are assigned.  The north central, northwestern, and southwestern district 
offices have resolved all complaints according to the RTK data.  The southwest district office 
(SWDO)  has been assigned the most complaints, 4330, followed by the northwest office at 3501 
complaints, and then the north central office with 3007 complaints (Figure 18).  The north 
central district office (NCDO) office has filed the most unconventional wells online, while the 
north western district office (NWDO) has filed the most conventional wells online.  The wells 
filed by the district offices are not necessarily the area in which the wells were drilled.  For 
example, Susquehanna county and Wayne county oil and gas wells are filed under NCDO but 
they are in the northeast region of the state.  
 
Figure 18. The number of complaint, conventional well, and unconventional well data received 
by the North Central, Northwestern, and Southwestern district offices, data from PADEP and 
Public Herald. 
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4.1.3 In-Person File Review 
On January 16, 2019, an in-person file review was completed at the southwestern district 
office in Pittsburgh, Pennsylvania.  The right-to-know request was filed for all oil and gas 
complaints that have been submitted from November 2016 - December 2018.  The right-to-know 
request was granted for 455 pages of resolved complaints during that period.  The request was 
partially denied for 142 pages of the complaint data.  Appendix O shows one of the complaints 
from the file review where the PADEP determined the gas company was in violation for gas 
migration.   
 The excel sheet that was provided by the PADEP from the same RTK request had more 
complaints than were received at the in-person file review.  At the in-person file review, 309 
individual complaints were received and on the excel sheet, 530 complaints were listed as 
resolved from November 2016-December 2018. 142 pages of complaints were redacted, but even 
if 142 pages are added to the 309 retrieved from the file review, there are still resolved 
complaints missing.   
 The data provided by the in-person file review showed 21 violations; out of the total 309 
complaints.  Figure 20 shows the breakdown of violations under the categories: leaking gas, 
property damage, pollution, general, water supply, and gas migration.   
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Figure 19. The breakdown of the violations from the in-person file review from November 
2016-December 2018, data from PADEP. 
 
 The nature of the 21 violations breaks down to 7 property damage violations, 6 general 
violations, 4 pollution violations, 2 leaking gas violations, 1 gas migration violation, and 1 water 
supply violation.  The description of some violations do deal with water supply, water body, or 
water contamination issues but were issued a different complaint type title (Table 8).  
Table 8. Complaints that fall under a category other than “water supply” or “water body,” but 
the violation was in relation to a water supply or water body, data from PADEP. 
Complaint Type Complaint ID Description of Violation 
General 325545 Sediment discharge into private pond 
 
325861 Drill cuttings container filling with rain water- run-off into stream 
 
333425 Soil slipped into 10-Mile Creek 
 
334487 Eroded material in wetland 
 
337019 Antifreeze, diesel fuel, and oil from overturned truck leaked into stream 
Pollution 326179 Run-off from well pad into stream  
334968 Sediment discharge into Lobb's Run 
 
337011 Pipeline/waterline slip into stream 
Gas Migration 327160 Gas migration into Mahoning Creek 
Property Damage 336941 Limestone crush entered Long Run  
325426 Sediment discharge into private pond 
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4.2 Well Production in Washington County 
4.2.1 Well Status 
As of December 2018, there are 1,811 wells permitted in Washington County.  Of the 
1,811, 1,683 are active, 74 are plugged, 52 are regulatory inactive, and 2 are abandoned, the 
definitions of each are in Table 9.  Figure 21 shows that the inactive wells are clustered toward 
the north-central part of the county, where the first wells were fracked in 2005.   
 
 
Figure 20. The location of abandoned, regulatory inactive, plugged, and active wells in 
Washington County as of December 2018, data from PADEP (Appendix D). 
From 2015-2018, there was an increase from 1362 to 1683 active wells, 56 to 74 plugged 
wells and 16 to 52 regulatory inactive wells (Table 10).  The PADEP has created an Abandoned 
and Orphan Well Plugging Program under the authority of the Oil and Gas Act.  This was 
established to plug oil and gas wells that have no responsible party.  If abandoned wells are not 
plugged, they can cause health, safety, and environmental concerns.  A well may return to active 
status within 5 years after being granted inactive status or it must be plugged.  
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Table 9. The definitions of well statuses: plugged, regulatory inactive, abandoned, and active 
(PA DEP, 2018c). 
Plugged The permit was issued and the well has been plugged by well 
operator.  
Regulatory Inactive This is a well status that is requested by well operator and has been 
granted by PADEP. Well is capable of producing, but is temporarily 
shut in. It is granted for an initial 5 years and must be renewed yearly 
after first 5 years. 
Abandoned This is a well that has not been used to produce, extract or inject any 
gas, petroleum or other liquid within the preceding 12 months; for 
which equipment necessary for production, extraction or injection has 
been removed; or considered dry and not equipped for production. 
 
Active The permit has been issued and the well may or may not have been 
drilled or producing, but has not been plugged 
 
 
Table 10. The number of plugged, regulatory inactive, abandoned, and active wells at the end of 
2015 and the end of 2018, data from PADEP. 
Year 2015 2018 
Plugged 56 74 
Regulatory Inactive 
Inactive 
16 52 
Abandoned 2 2 
Active 1362 1683 
Total 1436 1811 
 
4.2.2 Inactive Well Production 
There has been an increase since 2005 in wells that were granted a valid permit from the 
PADEP but the drilling was not completed.  It can be seen in Figure 22 that there is a slow 
increase of wells that were partially drilled but never productive.  In 2005, at the beginning of 
hydraulic fracturing in Washington County, there were no wells that were plugged because 
drilling was not completed.   From 2016-2017, permits for 13 wells were approved but the 
drilling was not completed, these wells were then plugged. 
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Figure 21. Plugged, regulatory inactive, or abandoned wells that produced gas during their 
lifetime and those that were permitted but drilling was not completed or the well did not produce, 
data from PADEP. 
 
On average, the wells that were plugged were productive for 6 years in Washington 
County before they were no longer producing enough gas to stay in operation (Figure 23).  The 
median number of years was also 6.  The years of production for all 74 plugged wells were 
averaged.  Of the 74 plugged wells in Washington County, the longest a well stayed in operation 
was 11 years, Gulla 3.  Even though a well was active for a few years, does not mean that it 
produced gas for that many years.  For example, Susan Scofield Was 20H was labeled “Active” 
for 3 years but it was never productive because drilling was not completed.  
 The number of wells that are active that were spudded from 2005-2018 are shown in 
Table 11 below.  Only about 25% of the wells that were spudded in 2005 and 2007 are still in 
operation.  There are no wells that were spudded in 2006 that are still in operation.   
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Table 11. The number of active wells and the number of total wells in Washington County based 
on the year they were spudded, data from PADEP. 
Year Spudded Active Total 
2005 1 4 
2006 0 20 
2007 10 44 
2008 48 65 
2009 91 101 
2010 154 166 
2011 148 155 
2012 194 195 
2013 217 220 
2014 225 229 
2015 158 160 
2016 134 136 
2017 203 209 
2018 105 106 
Total 1688 1811 
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Figure 22. The number of active years of 74 plugged wells in Washington County, data from 
PADEP. 
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 An unconventional well is plugged because it is no longer producing enough gas to make 
the operations profitable.  Wells that are no longer active in Washington County have on 
average, 11 productive days and produced, on average, 0.66 Mm3 (23.2 Mcf) per day in the last 
month of their productive life.  The median production volume is 0.39 Mm3 (13.4 Mcf) and the 
median of productive days is 9.5.    Some wells in the graph show that they were producing for 
more than 30 days a month.  This is because the total number of productive days in the last year 
of the well’s life was divided by 12 and then again by 30 to find the average.  On the low end, 
four of the 66 wells that were plugged or inactive between 2005-2018 had zero productive days 
in the last month of their life; Brownlee 1H, Starvaggi Industries Inc C3, Starvaggi Industries Inc 
B2, and Christmas Unit 8.  On the high end, 4 of the 66 wells had around 30 productive days per 
month at the end of their operational life; Gulla 1, Romanetti Unit 5, Cowden 47, Robinhill 19H 
(Figure 24). 
 The average Mm3 per month at the end of the well’s operational life was calculated and 
then the average production per day was calculated (Figure 25).  These were calculated using 46 
of the 74 plugged wells that had no missing production data in the production reports.  This 
information was found on the PADEP’s production and waste report generator.  On the low end, 
59 of the 66 wells produced less than 1.42 Mm3 (50 Mcf) per day during the last month of 
operation.  On the high end, 2 of the 66 wells, Cowden 47 and Cowden 48H produced greater 
than 7.1 Mm3 (250 Mcf) during the last month of operation. 
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Figure 23. The number of production days in the last month of the well’s productive life, data 
from PADEP. 
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Figure 24. The average Mm3 a well produces per day in the last month of the well’s productive 
life, data from PADEP. 
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4.2.3 PADEP Website Discrepancies 
 The PADEP has a website dedicated to production and waste reports.  These reports can 
be generated for any county in Pennsylvania.  The statuses of the wells in Washington County 
were obtained from SPUD data reports provided by the PADEP on their report website.  There 
are significant differences in data between the two reports.  Of the 127 plugged, inactive, or 
abandoned wells, 45 were labelled differently on the production report than on the SPUD data 
report (Figure 25).  Also, 28 of 74 plugged wells did not have a plugged date listed on the 
production report.   Because the production report is compiled by the oil and gas operator, the 
information does not always match the PADEP SPUD data report.  
 
Figure 25. Mislabeling of the well statuses on the PADEP production website, data from the 
PADEP. 
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4.3 Sewickley Water Quality Analysis 
For this study, 44 samples were collected in Sewickley, Pennsylvania.  Of the 44 
samples, 3 were surface water and 41 were groundwater.  Between February-August 2018, 21 
water samples were collected from Sewickley; these are labelled in the results section as 
“Spring-Summer 2018.”  In November 2018, 14 of those samples were collected a second time 
and these are labelled “Fall 2018.”  In February of 2019, 9 of the samples were collected a third 
time and labelled “Winter 2019.”  The samples were from 21 different sources. 
4.3.1 Permits and Drilling 
Allegheny County does not have an extensive unconventional well history because of its 
large number of residential areas around the city of Pittsburgh.  As unconventional wells begin to 
move to more residential areas, the number of natural gas wells in Allegheny County have been 
increasing.  At the end of 2018, there were 144 unconventional wells in Allegheny County. 
 The unconventional well in this study is PER B50, owned by PennEnergy Resources, 
LLC.  The well pad and kick off point are in Beaver county, but it immediately crosses over into 
Allegheny county and the majority of fractured bedrock is in Allegheny county.  The address of 
the well is 722 Amsler Road Sewickley, PA 15143 (Appendix N).  According to the site permit, 
surface water will flow off of the southern side of the well pad, into Big Sewickley Creek, which 
then flows into the Ohio River.   The site specific equipment is in the following table.  The site 
specific equipment and well pad photos are from the well permit that was provided by the 
PADEP Oil and Gas Mapping online activity (Table 12 and Figures 27-30).   
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Table 12. Site specific equipment at PER wells (PA DEP, 2018d). 
Operation Equipment 
Tophole Drilling 1. Drill cuttings storage  
2. Drilling chemicals  
3. Bulk wood pellets 
4. Dirty drill water reuse  
5. Light plant with fuel (50 gallons each)- A mobile light source used 
for construction 
Deephole Fluid Drilling 1. Hydraulic Oil (180 gallons) 
2. Motor Oil (187 gallons) 
3. Gear Oil (90 gallons) 
4. Antifreeze (90 gallons) 
5. Waste Oil (300 gallons) 
6. Solid Waste 
7. Diesel Fuel (15,738 gallons) 
8. Various Mud Chemicals (including: barite, lime, and calcium 
carbonate) 
9. ABS 40 Base Oil (5,460 gallon capacity) 
Well Stimulation 1. Hydrochloric Acid (10,000 gallons) 
2. Scale Inhibitor (1,855 gallons) 
3. Unislick (5,300 gallons) 
4. Biocide (1,855 gallons) 
5. Iron Control (2,500 gallons) 
6. Diesel Fuel (6,000 gallons) 
 
 The tophole of the well is the first hole and drilled vertically.  For deephole drilling, 
special fluids must be used to lubricate the drilling of the well. The hydraulic fracturing process 
uses the listed fluids to stimulate the well and cause cracks in the bedrock to allow for gas flow.   
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Figure 26. Tophole operations at PER wells (PA DEP, 2018d). 
 
 
Figure 27. Deephole fluid drilling operations at PER wells (PA DEP, 2018d). 
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Figure 28. Hydraulic fracturing operations at PER wells (PA DEP, 2018d). 
 
 
Figure 29. Site construction operations at PER wells (PA DEP, 2018d). 
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4.3.2 Residential Survey  
 The author asked the homeowners a set of survey questions about the quality of their 
water before the sample was collected.  There was no complaint from 50% of the homeowners 
about the quality of their water.  The largest amount of complaints was of a bad sulfur-like smell.  
There was more than 1 complaint from 25% of the homeowners (Figure 31).  Those with more 
than one complaint noted a bad smell 100% of the time.    
 
 
Figure 30. Water quality reported from 21 homeowners. 
 
 Homeowners were asked if they had previous water quality tests performed on their well; 
60% of them had previous tests done and for 40% of them, the Duquesne University test was the 
first test ever performed on their water.  Of the 60% that had their water previously tested, 67% 
stated that the previous test reported no problem with the water quality, 17% reported E.Coli 
present, 8% reported iron over the EPA MCL and another 8% reported arsenic over the EPA 
MCL (Figure 32).   
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Figure 31. Percentage of 21 homeowners who had their wells previously tested by outside 
companies and the types of problems those tests reported. 
 
The homeowners were also asked if they had any problems with the quantity of water 
from their well.  Only 15% reported ever running out of water and this was usually if there was 
more than one source of water in their house being used at a time. 
 Finally, the homeowners were asked about the depth of their well.  Only about 50% of 
the homeowners knew the depth of their well.  Of those 50% that did know the depth of their 
well, the average depth was around 32 m (104 ft) deep (Figure 33). 
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Figure 32. Not all well depths are included, some homeowners did not know the depth of their 
well. 
4.3.3 Water Chemistry 
The secondary MCLs that many of the samples exceeded were iron, manganese, total 
dissolved solids (TDS), and chloride.  The YSI, ICP-MS, and IC data are listed in Appendix K, 
Appendix L, and Appendix M, respectively.  Of the 44 samples, 26 exceeded the TDS MCL, 36 
of 44 exceeded the iron MCL, 16 of 44 exceeded the manganese MCL, and 15 of 44 exceeded 
the chloride MCL (Figure 34).  Of these four analytes, the chloride levels fluctuated the most.   
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c) 
 
 
 
d)  
 
Figure 33. The analyte levels of 44 total samples and 21 sample sources for four different 
secondary MCL parameters. a) total dissolved solids, b) iron, c) manganese, d) chloride. 
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4.3.4 Geospatial Analysis 
The coordinates of the kick off point (also the top hole), landing point, and bottom hole 
of the PER B50 were used to map the lateral of the well.  The coordinates of the water samples 
collected were mapped alongside the well PER B50.  In the well plat information provided by 
the PADEP, this well has only one lateral.  Figure 37 shows that four of the homes are within 
800 m (0.5 mi) from the bottom hole.  Another five house are within 1600 m (1 mi) from the 
bottom hole.  The rest of the houses are further than 1600 m (1 mi) from any point along the 
lateral.     
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Figure 34. The unconventional well lateral in relation to the houses sampled. 
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4.3.5 Geochemical Ratios 
One geochemical ratio, SO4/Cl to Mg/Li, was used to analyze the Sewickley samples to 
determine if the water samples have been contaminated (Figure 38).  The dashed circles in 
Figure 38 indicate unconventional brines, conventional brines, and acid mine drainage  (Cantlay, 
Bain, & Stolz, 2019).  The flowback (FB) samples were collected by the Stolz lab.  Because each 
sample is given a separate MS number every time they are sampled, the houses are referred to as 
their MS number from the first sampling, spring-summer 2018.  Appendix I highlights the 
different MS numbers and which ones align from which season.   
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Figure 35. The mass ratio of SO4/Cl to Mg/Li for all of the Sewickley samples.  Appendix I lists 
the MS number for all of the samples.  
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CHAPTER 5: DISCUSSION  
5.1 PADEP Oil and Gas Complaints 
5.1.1 Public Access 
After filing the RTK form, the PADEP provided a spreadsheet with all of the resolved 
and unresolved oil and gas complaints from 2016-2018.  The complaints from 2004-2016 were 
provided by a previous file review completed by the staff of the Public Herald.  There were 
10,839 oil and gas complaints that were retrieved since 2004.  Only resolved water supply 
complaints are posted online by the PADEP according to Title 58 of the Pennsylvania Oil and 
Gas law.  The complaint data in the spreadsheet provided from the RTK submission was not 
standardized.  For example, some complaints would say they were “resolved” but not provide a 
resolved date.  Others would say that they were “not resolved” but then provide a resolved date.  
Others had no further information under “complaint type” and did not explain how these 
complaints were categorized and what the categories meant.  The PADEP provides an oil and gas 
report dictionary for the public on their website.   This dictionary provides definitions to many 
aspects of the oil and gas industry processes, reporting, violations, and even complaints.  This 
dictionary explains that the PADEP chooses complaint type based upon the nature of the original 
complaint, but does not go into further detail.   
5.1.2 Compliance with Title 58 
 When the complaints were separated by “complaint type,” the largest number of 
complaints were in the water supply category.  Of the 4,489 total water supply complaints, 4,270 
were resolved according to the spreadsheet information.  The PADEP website, which is required 
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to post resolved water supply complaints, had 4376 complaints online.  There were 106 resolved 
water supply complaints that were registered online but were not categorized properly.  It is not 
known why these complaints are missing.  It is possible that water supply complaints were 
marked incorrectly in the excel sheet as “unresolved” but were resolved.  The PADEP website 
does give the dates in which the water supplies were resolved.  According to Title 58 of the Oil 
and Gas Law, the PADEP must resolve water complaints within the first 45 days of receiving 
them.  Of the 4,489 total water supply complaints, 2,420 were resolved within the first 45 days.  
The PADEP is only in compliance with Title 58, 57% of the time (Figure 14).  After the first 45 
days, 22% of the complaints took between 45-100 days for the PADEP to resolve them; 18% 
took the PADEP 101-500 days to resolve; 2% took 501-1000 days to resolve; less than 1% took 
more than 1000 days to resolve.  There are another 219 complaints not included in this that were 
not yet resolved.  Of those 219 complaints, the majority of the unresolved complaints are from 
2016, which is not in compliance with the PA Oil and Gas Law. 
5.1.3 Complaints per County 
 The complaints that were in the RTK data were separated into the number of complaints 
per county in Pennsylvania.  Washington County had the most complaints followed by 
Susquehanna County.  When comparing the complaint data to the number of conventional and 
unconventional wells, the complaint data shows more correlation to the number of 
unconventional wells drilled than the conventional wells (Figure 17). Washington and 
Susquehanna county had the most complaints; 1,413 and 908 respectively.  They also have the 
most unconventional wells; 1,811 in Washington and 1,606 in Susquehanna.  Washington 
County has 654 conventional wells and Susquehanna has zero.  McKean County has over 5,000 
conventional wells and only 134 complaints.  In the year 2011, when natural gas drilling hit a 
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high in Pennsylvania, there was a spike in the number of complaints to 1,152 total, the largest 
number of any year since 2004.  The least number of complaints was in 2004, when 
unconventional drilling had just started growing.  The PADEP does not give detail into whether 
or not the complaint was filed regarding an unconventional or conventional well. 
 The PADEP website states that there are three district offices responsible for 
administrative, policy, technical assistance, and regulatory development functions.  The Bureau 
of District Oil and Gas operations consists of the eastern district office, the SWDO and the 
NWDO.  These three offices are in charge of permitting, inspection compliance, and 
enforcement functions.  The PADEP uses the NCDO and “eastern district office” 
interchangeably.  Because they only use three district offices to deal with oil and gas complaints, 
not all counties are filed under the district office in that county’s region.  For example, 
Susquehanna and Washington county oil and gas wells and complaints are filed within the north 
central district office but they are in the far northeastern region of the state.   
 There are also some major discrepancies as to whether or not the problem within the 
complaint was resolved.   The spreadsheet data from 2004-2016 provides a “resolved” date but 
no column with a resolved status.  There were some complaints with no dates and it could not be 
determined if they were resolved.  On the data sheet from 2016-2018, there was a column for a 
resolved status (yes or no).  Some of the complaints with an unresolved status had a resolved 
date.  The dates and status of the complaint did not always match and were different on each 
spreadsheet even though all of the data came from the PADEP. 
5.1.4 In-Person File Review 
 On December 3, 2018, a right-to-know request was filed for the data on all oil and gas 
complaints from November 2016-2018 under the Pennsylvania Right-to-Know Law, 65 P.S. §§ 
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67.101-67.3104 (Ch. 31 Right-To-Know Law, 2008).  The PADEP sends a notice that it may 
take up to 30 days to fill your request (Appendix G).  On December 27, 2018, the PADEP 
responded and granted the request.  They sent a spreadsheet with all of the complaints from 
2016-2018 and allowed a file-review to be scheduled.  A file-review at the SWDO office was 
scheduled.  It was stated in the e-mail from the PADEP that the request was denied for 142 pages 
of complaint data.  Information from the 455 pages obtained was also redacted (Appendix O).  
The PADEP states that these records are exempt from production under Section 708 of the 
RTKL, 65 P.S. § 67.708, or they were protected by a privilege (Ch. 31 Right-To-Know Law, 
2008).  Section 305 states that “the records shall not be presumed to be public records if they are 
exempt under section 708 or protected by a privilege” (Appendix H).  The exemption in which 
the information was redacted was listed as “Noncriminal Investigation Exception.”  Section 
708(b)(17)(vi)(A) through (E) which further exempts the records. 
 The PADEP gave the right to appeal the redaction of information, but this was already 
pursued by the Public Herald in 2016 who lost the appeal.  Due to time constraints, the file-
review was carried through without an appeal.  Therefore, some data is missing from the in-
person file review results.   
 The data obtained from the file review consisted of only resolved complaints from the 
SW district.  The RTK request that was granted was for all complaints, resolved or unresolved.  
When sorting through the file review documents, 309 individual complaints from November 
2016- December 2018 were obtained.  When this was compared to the spreadsheet data from the 
PADEP, 530 complaints were resolved in the southwestern district within this time period.  Even 
after 142 pages were redacted, this still does not account for all resolved complaints, and there 
are some missing that the PADEP did not provide at the file review.   
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 The data that was provided showed very few complaints that the PADEP deemed a 
violation on the oil or gas company’s behalf.  Out of the 309 complaints, only 21 were found to 
be in violation.  Of these 21 violations, there were 6 different categories of complaints: 7  
property damage, 6 general, 4 pollution, 2 leaking gas, 1 gas migration, and 1 water supply 
complaint (Table 8).  It is unknown how the PADEP determines categorization because some of 
the violations impacted water quality but were not listed as a water quality violation.  For 
example, 5 complaints in the “general category” described water impediments in the complaints 
such as sediment discharge into ponds, drill cutting run-off, soil slip into creeks, eroded material 
in wetlands, and antifreeze leaks in streams.  These results suggest that there is not a consistent 
set of standards that the PADEP uses to categorize complaints.      
5.2 Well Production in Washington County 
5.2.1 Well Status and Inactivity 
The number of active, plugged, regulatory inactive, and abandoned wells has increased 
since 2015.  There has been an increase of 321 active wells since 2015, 18 plugged wells, and 36 
regulatory inactive wells.  Of the wells that are no longer operational, regulatory inactive wells 
have increased the most.  For well operators, it is more flexible to obtain inactive status for the 
well than it is to plug the well. 
From 2005-2018, there has been an increase in wells that were permitted but the drilling 
was not completed.  In 2005, 100% of the wells that were granted a permit were also drilled to 
completion and produced gas.  From 2016-2017, there were 13 wells that were permitted, but the 
drilling was not completed, so these wells had no production.  This suggests that more wells have 
been permitted but fewer wells are actually being drilled to completion in recent years.  Well 
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operators may delay well completion after they are granted their permit based on projected 
changes in natural gas market prices.  As the price of natural gas decreases, there is an increased 
demand and increased production of natural gas (US EIA, 2017a). 
Based on the lifespan of plugged wells since 2005, the average life of the plugged 
unconventional wells in this county was 6 years (Figure 23).  There was only one well that 
produced for more than 10 years: Gulla 3.  On average, natural gas wells in this county are 
plugged when their average yield is 0.66 Mm3 (23.2 Mcf) per day or less (Figure 25).  They are 
also plugged when they only have about 11 productive days left per month (Figure 26).  It is at 
this point where the gas company decides that it is not economically feasible for these wells to be 
kept operational.  Although, some wells were still producing greater than 7.1 Mm3 (250 Mcf) per 
month during their last month of production, these wells may have been plugged due to other 
reasons, such as a lack of equipment necessary for production, extraction, or injection (PADEP, 
2017).  When comparing the wells that are still active in Washington County to the total number 
of wells, there are significantly less active wells in years 2005-2009 (Table 11).  Of the wells 
spudded from 2005-2006, only 1 of 24 wells is still active.  Of the wells spudded from 2007-
2009, only 149 of 210 wells are active.  This shows that there are almost no wells in production 
that were drilled less than 15 years ago.     
5.2.2 PADEP Website Discrepancies 
Because the PADEP relies on the industry to report production, it is possible that not all 
of these numbers are up-to-date (Appendix E).  The PADEP website that reports production 
numbers had some discrepancies, such as production numbers that were uploaded more than a 
year after the plugging of the well or production numbers that were completely missing.  Plugged 
wells with production numbers missing were omitted from some of the data to avoid skewing the 
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average numbers of production.  Also, there are a significant amount of plugged wells that are 
mislabeled on the PADEP website.  This may be due to the industry reporting the data and not 
the PADEP, so it differs from the PADEP SPUD data report.  Almost half of the plugged wells 
were missing a plugged date on the production report, and only 81 of the 127 nonoperational 
wells were labeled correctly as plugged, inactive, or abandoned in the PADEP production report 
(Appendix D).  According to a disclaimer on the PADEP data dictionary, they do not guarantee 
accuracy of the data reported by the well operators.  Currently, the PADEP does not take 
responsibility for inaccurate, late, or incomplete data.    
 
 
Figure 36. A disclaimer provided by the PADEP for data provided by the gas operator (PADEP, 
2018) 
 
5.3 Sewickley Water Quality Analysis 
5.3.1 Water Quality  
The survey questions revealed that 50% of the homeowners had water quality complaints.  The 
majority of the complaints were of a bad sulfur-like smell.  Also, about 60% of the homeowners 
had their water previously tested, and 23% of those tests revealed problems such as the presence 
of E.Coli, high iron, or high arsenic.  Of the 21 sample sources, four exceeded all four of the 
secondary MCLs analyzed in Figure 34 during at least one sampling period .  Another five sample 
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sources exceeded three of the secondary MCLs during at least one sampling period.  According to 
the EPA, secondary contaminants are not health-threatening (US EPA, 2019b).  They are listed 
because they may cause the water to become cloudy, discolored, and taste or smell bad.  The 
problems are grouped into three categories, aesthetic effects, cosmetic effects, and technical effects 
(US EPA, 2019b).  Chloride, iron, manganese, and TDS are all in the aesthetic group; they may 
cause a bad odor or taste.  Chloride, iron, and TDS are also in the technical group, which can cause 
corrosion, staining, scaling, and sedimentation that can affect system pipes.   
There were 18/44 samples that exceeded the secondary MCL for chloride, some almost 2 times 
the MCL close to 500mg/L.  Because of Sewickley’s geology, it is possible that the addition of 
chloride to the water is from the weathering of naturally occurring rock and mineral surrounding 
the aquifer or from natural brines.  The chloride levels do decrease slightly in the fall and then 
increase again in the winter and spring, but this fluctuation was not found to be significant.  There 
was also no correlation with fluctuations in chloride concentration and fluctuations in groundwater 
level when analyzing groundwater data from the USGS. 
5.3.2 Geochemical Ratios 
 The mass ratio SO4/Cl vs. Mg/Li was used to analyze the Sewickley samples to determine 
if the water samples had been contaminated.  Figure 38 plots the Sewickley water samples with 
unconventional flowback samples collected by the Stolz lab, unconventional brines, conventional 
brines, and acid mine drainage.  Samples MS 1260, 1303, and 1243 have mass ratios similar to 
acid mine drainage, with a much larger SO4/Cl ratio than unconventional or conventional brines.  
Samples MS 1242 and 1299 have mass ratios similar to unconventional gas brines, with a very 
high Cl content.  Samples MS 1242 and 1299 are both from the same house, but 1242 was collected 
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in the spring/summer of 2018 and 1299 was collected in the winter of 2019.  Most of the Sewickley 
samples were uncontaminated freshwater.   
5.3.3 Unconventional Well PER B50 
 The well PER B50 that is set to be drilled under Sewickley has a single lateral that extends 
southeast.  Four houses are within 800m (0.5mi) from the bottom hole of the well.  The well is to 
be drilled at a vertical depth of 1,703 m (5,586 ft) and will remain at that depth when it reaches the 
bottom hole, the one closest to the homeowners.  It is unlikely the drilling of the well will impact 
the homeowner’s aquifers because their wells are much shallower, at an average of 32 m (105 ft).  
It is important that the homeowners have the baseline data from this study in case of future water 
contamination.  If the homeowners notice changes in water quality after the stimulation of PER 
B50, they can obtain a post-drill water quality test and compare it to the pre-drill test to note any 
major changes.  This will allow the homeowner to see if the stimulation of the unconventional well 
is a possible reason for contamination. 
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CHAPTER 6: SUMMARY AND FUTURE DIRECTION 
6.1 PADEP Oil and Gas Complaints 
This study has provided an examination of all public oil and gas complaints that have 
been reported to the PADEP since 2004.  The number of complaints, specifically water supply 
complaints, and the number of unconventional wells have increased comparably (Figure 17).  
There are many discrepancies between the data provided by the file-review and the data available 
to the public online.  Also, the information obtained from the file review was not complete.  
There was little clarity in how the complaint was resolved, if the complaint was resolved, and 
when the complaint was resolved.  The only complaints that are required by the PA Oil and Gas 
Law to be available online are resolved water complaints.  This leaves thousands of complaints 
inaccessible without going through the lengthy file-review process.   Going forward, it would be 
beneficial to continue monitoring the incoming complaints to ensure that the PADEP is properly 
reporting the data and doing so within the right time periods.   
In the future, a file-review should be completed at all three district offices so that the 
complaints in detail may be examined for the entire state.  Because this study only saw paper 
complaints from the SWDO, some oil and gas violations in relation to those complaints were 
missed.  It would also be interesting to examine how many complaints are redacted when they 
are obtained from the two other district offices. Then, the total number of complaints could be 
compared to the total PA complaints from their spreadsheet.  The complaints received from the 
SWDO were heavily redacted and permission was not granted to obtain all of the complaints.   
An appeal for the right to view the complaint data may offer more insight into the details of the 
complaints and the liability the PADEP places on the gas industry.  Because of time constraints, 
there was no appeal performed when the file review was not fully granted.    
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 Recommendations should be made to the PADEP to help them better categorize the 
complaint data.  As of now, the complaint data is categorized as it is received by the PADEP.  
The category does not change if the complaint information changes or if the complaint may be 
listed under more than one category.  The PADEP should list each complaint under every 
category that the complaint can be associated with when the complaint is closed, not received.  
As the PADEP responds to complaints, information may change.  If a complaint is categorized as 
‘water supply’ and the water is found to be impacted by the gas operator, the complaint should 
be modified to include water supply, property damage, water contamination, general, oil and gas 
incident, and pollution.  There are also additional categories that should be used by the PADEP 
such as noise, infrastructure failure, water loss, and regulatory problems.  The 309 paper 
complaints were sorted into the PADEP’s current categories (Appendix P) and marked for each 
category that the complaint could be associated with.  Of the 309 complaints, 132 are categorized 
as a water supply, water contamination, or water body complaint.  After reorganizing, there were 
57 additional complaints that could have been considered a water supply, water contamination, 
or water body complaint.  There is currently no documented reason to not categorize these 57 
complaints as one that includes a water problem.  A better system for complaint categorization 
would make public access easier, more organized, and more cohesive.   
6.2 Washington County Production Numbers 
The unconventional wells in Washington County average only 6 years of production.  There 
has also been an increase in wells that are not drilled to completion.  Industry reports show that 
Washington wells have produced in total 133,000 Mm3 (4.7 MMcf) since 2005.  The productive 
wells are being plugged when they begin to produce around 0.66 Mm3 (23.3 Mcf) per day and 
when they have around 11 productive days per month.  Future studies would be useful to analyze 
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the current inactive wells that become active again to see how productive they are and if the 
productive threshold or active years change. 
Additionally, it would be beneficial to examine the production numbers for every county in 
Pennsylvania.  This study only focused on one county that is highly productive in 
unconventional gas extraction.  More insight about the production threshold of an 
unconventional well as well as industry reporting could be acquired.  It is possible that the 
production report reliability differs from different district offices.  The SWDO was the only one 
focused on in this study because the production reports from Washington county are received at 
that office.   
The information collected from the PADEP on production numbers was not verified by the 
PADEP, so the public relies on information from the industry regarding production and waste.  
There are many inconsistencies in production reports and data that is accessible to the public.  
There is also a significant amount of lag time between industry reporting and when the data 
becomes available to the public.  This touches on the PADEP’s inability to keep up with the 
rapidly growing unconventional gas industry and the monitoring and reporting of public 
information.  It is important to keep up with the data the PADEP makes available to the public to 
see if the errors are resolved in the future. 
6.3 Sewickley Water Quality Analysis 
 Sewickley was chosen for this study because it is an example of a populated, suburban 
town that has experienced a recent rise in natural gas extraction.  Baseline studies provide insight 
into Sewickley water quality before the stimulation of a new unconventional well.  The findings 
in this study will be beneficial for future studies, post hydraulic fracturing.  Pre-drill monitoring 
and post-drill monitoring will be necessary to determine if there are any impacts from the natural 
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gas industry.  Also, recent interest in this water quality study has left many people in Sewickley 
interested in water quality testing due to an increase in gas extraction in this area.  Because the 
gas industry is moving to more populated areas, there will be more people interested in routine 
water quality tests.  It is important to collect many baseline and post-drill samples.  Sampling and 
re-sampling of those locations for a longer period of time may offer more insight into what 
contaminants are from naturally occurring sources and which are from outside sources. 
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APPENDIX A: GIS DATA SOURCES 
 
 
Data Layer Source 
PA County Boundary NRCS (National Resources Conservation Service): 
county_nrcs_a_pa, retrieved Apr 25, 2018. 
Basemap Esri: World_Topographic_Map, retrieved Apr 25, 2018 and Jan 
7, 2019. 
Well Pads PADEP, Oil & Gas Reports: shapefiles created from publicly 
available oil and gas coordinates, retrieved Apr, 25 2018. 
Well Laterals PADEP, Oil & Gas Mapping Activity: shapefiles created from 
publicly available oil and gas coordinates, retrieved Jan 7, 2019. 
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APPENDIX B: CONSENT FORM 
   BAYER SCHOOL OF NATURAL AND ENVIRONMENTAL SCIENCES 
   CENTER FOR ENVIRONMENTAL RESEARCH & EDUCATION 
331 FISHER HALL 
600 FORBES AVENUE 
PITTSBURGH, PA  15282 
TEL 412.396.4367 
FAX 412.396.4092 
  www.duq.edu/environmental-science 
CONSENT TO PARTICIPATE IN A RESEARCH STUDY 
TITLE: Well Water Survey of Six Counties in Western Pennsylvania 
INVESTIGATOR: John F. Stolz, Professor 
Center for Environmental Research and Education 
Duquesne University, Pittsburgh PA 15282 
Phone: 412 396 4367  Fax: 412 396 4092  stolz@duq.edu  
SOURCE OF SUPPORT: Heinz Endowments, Colcom Foundation  
PURPOSE: In response to the recent incidents in water well quality 
changes in the area, we are undertaking a survey to determine 
if there is a pattern to these disturbances and how it relates to 
the local hydrology. Our goal is to use GIS to map the location 
of water wells within the local watershed in an effort to locate 
the source and mechanism of contamination. 
YOUR PARTICIPATON: You will be asked 6 questions regarding your water quality and 
quantity. You will also be asked if you have had previous water 
testing done and whether you’d be willing to share those 
results. We may also request a sample of your well water for 
testing either at the time of the survey or at a later date. 
RISKS AND BENEFITS: There are no known risks beyond those of everyday life. 
COMPENSATION: There is no compensation for participating in the survey. 
CONFIDENTIALITY: All information provided and collected will be confidential. 
Participants will not be identified in any report or summary of 
the surveys released.  
RIGHT TO WITHDRAW: You may withdraw from the study at any time and we will 
withdraw your data as well.   
Duquesne University 
IRB - Protocol 2019-01-14
Expires: January 21, 2020 
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SUMMARY OF RESULTS: You will be provided a summary of your well water test results 
that we conduct and an explanation of these results. 
VOLUNTARY CONSENT: I have read the above statements and understand what is being 
requested of me.  I also understand that my participation is 
voluntary and that I am free to withdraw my consent at any 
time, for any reason.  On these terms, I certify that I am willing 
to participate in this research project. 
I understand that should I have any further questions about my 
participation in this study, I may call Dr. Joseph Kush, Chair of 
the Duquesne University Institutional Review Board (412-396-
1151). 
Please feel free to contact me (Dr. Stolz) if you have any 
questions (412 396 4367; stolz@duq.edu) 
SIGNATURES: Both the researcher and subject should sign, and each should 
hold a copy with original signatures. 
_________________________________________ __________________ 
Participant's Signature Date 
_________________________________________ __________________ 
Researcher's Signature Date 
Duquesne University 
IRB - Protocol 2019-01-14
Expires: January 21, 2020 
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APPENDIX D: LIST OF PLUGGED, REGULATORY INACTIVE, AND ABANDONED 
WELLS IN WASHINGTON COUNTY, PA. 
 
Farm (Well) Name Well Type SPUD Date Well Status 
Date 
Plugged Comments 
Deiseroth 1 Vertical 6/8/2005 
Plugged OG 
Well 11/30/2015  
Gulla 1 Vertical 7/28/2005 
Plugged OG 
Well 7/1/2010  
Gulla 3 Vertical 12/5/2005 
Plugged OG 
Well 1/31/2017 
After plugging in 2014, well was 
granted temporary inactive 
status. PADEP Production 
database states it is Active.  
Deiseroth 2 Vertical 12/9/2005 
Plugged OG 
Well 11/30/2015 
After plugging in 2014, well was 
granted temporary inactive 
status. PADEP Production 
database states it is Active.  
Carter 1 Vertical 1/20/2006 
Plugged OG 
Well 12/31/2011 
Not properly labelled as plugged 
on PADEP production website 
Christman Unit 1 Vertical 2/13/2006 
Plugged OG 
Well 12/31/2014  
Gulla Unit 5 Horizontal 2/20/2006 
Plugged OG 
Well * 
Not properly labelled as plugged 
on PADEP production website 
Christman Unit 2 Vertical 4/6/2006 
Plugged OG 
Well 12/31/2014  
Christman Unit 3 Horizontal 4/17/2006 
Regulatory 
Inactive *   
Romanetti Unit 2 Vertical 4/27/2006 
Plugged OG 
Well 6/30/2012  
Gulla Unit 6 Vertical 5/2/2006 
Plugged OG 
Well 41640 
After plugging in 2014, well was 
granted temporary inactive 
status. PADEP Production 
database states it is Active.  
Carter 2 Vertical 5/10/2006 
Plugged OG 
Well * Active again as observation well 
Alexander Unit 1H Horizontal 6/19/2006 
Plugged OG 
Well 12/31/2011  
Eberle 1 Vertical 7/15/2006 
Plugged OG 
Well 41640 
After plugging in 2014, well was 
granted temporary inactive 
status. PADEP Production 
database states it is Active.  
Nishnick 1 Vertical 8/14/2016 
Regulatory 
Inactive *  
Starvaggi Industries Inc B2 Vertical 8/21/2006 
Regulatory 
Inactive *  
Molnar 1 Vertical 8/31/2006 
Plugged OG 
Well 6/30/2013  
Starvaggi Industries Inc C3 Vertical 9/1/2006 
Regulatory 
Inactive * 
PADEP production site states 
that it is abandoned and not 
inactive. 
Romanetti Unit 1 Vertical 9/22/2006 
Plugged OG 
Well 6/30/2012  
Ohio Valley LBC Unit 3 Vertical 10/6/2006 
Plugged OG 
Well 11/3/2011 
Not properly labelled as plugged 
on PADEP production website 
Ohio Valley LBC Unit 1 Vertical 10/19/2006 
Plugged OG 
Well 11/3/2011 
Not properly labelled as plugged 
on PADEP production website 
Ohio Valley LBC Unit 2A Vertical 11/29/2006 
Plugged OG 
Well 11/3/2011 
Not properly labelled as plugged 
on PADEP production website 
Ohio Valley LBC Unit 4 Vertical 12/12/2006 
Plugged OG 
Well 11/3/2011 
Not properly labelled as plugged 
on PADEP production website 
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Ohio Valley LBC Unit 6 Vertical 12/22/2006 
Plugged OG 
Well 11/3/2011 
Not properly labelled as plugged 
on PADEP production website 
Clingerman-Thomas Unit 1A Vertical 1/10/2007 
Plugged OG 
Well 11/29/2014  
Christman Unit 4 Vertical 1/17/2007 
Plugged OG 
Well 9/26/2014  
Christman Unit 5 Vertical 1/31/2007 
Plugged OG 
Well 2/9/2012  
Christman Unit 6 Vertical 2/12/2007 
Plugged OG 
Well 2/14/2012  
Alexander Unit 2 Vertical 1/31/2007 
Plugged OG 
Well 41640 
After plugging in 2014, well was 
listed as active on PADEP 
Production database. 
Clingerman-Thomas Unit 2 Vertical 2/16/2007 
Plugged OG 
Well 6/30/2014  
Carter Unit 4 Vertical 2/21/2007 
Plugged OG 
Well * 
Not properly labelled as plugged 
on PADEP production website 
Herman P Unit 1 Vertical 3/5/2007 
Plugged OG 
Well * 
After plugging in 2014, well was 
granted temporary inactive 
status. PADEP Production 
database states it is Active.  
Herman P Unit 2 Vertical 3/16/2007 
Plugged OG 
Well * 
After plugging in 2014, well was 
granted temporary inactive 
status. PADEP Production 
database states it is Active.  
Miller Edwin 2 Vertical 3/28/2007 
Plugged OG 
Well 11/30/2015  
Orton 1 Vertical 4/12/2007 
Plugged OG 
Well 2014  
Nishnick Unit 2 Vertical 4/13/2007 
Plugged OG 
Well 2014 
After plugging in 2014, well was 
granted temporary inactive 
status. PADEP Production 
database states it is Active.  
Romanetti Unit 5 Vertical 4/24/2007 
Plugged OG 
Well * 
Not properly labelled as plugged 
on PADEP production website 
Orton 2 Vertical 4/30/2007 
Plugged OG 
Well 2/28/2015  
Stewart Nancy Unit 1 Vertical 5/10/2007 
Regulatory 
Inactive *  
Orton 5 Vertical 5/11/2007 
Plugged OG 
Well 2/18/2012  
Orton 6 Vertical 5/12/2007 
Plugged OG 
Well 2014  
Stewart Nancy Unit 4 Horizontal 5/20/2007 
Regulatory 
Inactive *  
Cross Creek County Park 5 Vertical 5/24/2007 
Plugged OG 
Well 6/30/2014  
Deisertoth 3 Vertical 6/5/2017 
Plugged OG 
Well 2014 
Switches between active status 
and plugged status from 2014-
2015 on PADEP production 
database. 
Christman Unit 8 Horizontal 6/18/2007 
Plugged OG 
Well * 
PADEP production site states 
that it is abandoned and not 
plugged. 
Renz 4 Vertical 6/19/2007 
Plugged OG 
Well 2014 
After plugging in 2014, well was 
granted temporary inactive 
status. PADEP Production 
database states it is Active.  
Carns Unit 2 Vertical 7/9/2007 
Plugged OG 
Well 2012  
Stewart Nancy Unit 8 Vertical 7/9/2007 
Plugged OG 
Well 2014  
Clingerman-Thomas Unit 5 Vertical 7/21/2007 
Plugged OG 
Well 2014  
  
108 
 
Clingerman-Thomas Unit 3H Horizontal 7/24/2007 
Regulatory 
Inactive 2014  
Carter Unit 3 Vertical 8/8/2007 
Plugged OG 
Well 12/31/2011 
Not properly labelled as plugged 
on PADEP production website 
Johnson Charles Unit 2 Horizontal 8/13/2017 
Regulatory 
Inactive * 
Not properly labelled as inactive 
on PADEP production website 
Stewart Nancy Unit 6 Vertical 8/20/2007 
Plugged OG 
Well 2014  
Peacock 2 Vertical 8/21/2007 
Plugged OG 
Well 2014 
Switches between active status 
and plugged status from 2014-
2015 on PADEP production 
database. 
Peacock 3 Vertical 9/1/2007 
Plugged OG 
Well 2014  
Herman P Unit 3 Vertical 9/11/2007 
Plugged OG 
Well 2014  
Johnson Charles Unit 2H Vertical 9/12/2007 
Plugged OG 
Well * 
Not properly labelled as plugged 
on PADEP production website 
Cooper Charles 4 Vertical 9/25/2007 
Plugged OG 
Well 1/5/2012 
Not properly labelled as plugged 
on PADEP production website 
Little Unit 1H Horizontal 2/21/2008 
Regulatory 
Inactive *  
Cross Creek County Park 6H Horizontal 7/15/2008 
Regulatory 
Inactive *  
Brownlee 1H Vertical 8/18/2008 
Plugged OG 
Well 12/31/2011 
Never spud well, permit expired 
or cancelled 
Cowden 46 Vertical 9/21/2008 
Regulatory 
Inactive * 
The PADEP has it listed as 
regulatory inactive but it is noted 
on the PADEP website that it is 
an abandoned well 
Cowden 47 Horizontal 10/5/2008 
Plugged OG 
Well * 
Switches between abandoned 
well, plugged well, and well 
temporarily not producing on 
PADEP production database. 
Cowden 51 Vertical 10/15/2008 
Regulatory 
Inactive * 
The PADEP has it listed as 
regulatory inactive but it is noted 
on the PADEP website that it is 
an abandoned well 
Cowden 53 Vertical 10/26/2008 
Regulatory 
Inactive * 
The PADEP has it listed as 
regulatory inactive but it is noted 
on the PADEP website that it is 
an abandoned well 
Cowden 50 Vertical 11/7/2008 
Regulatory 
Inactive * 
The PADEP has it listed as 
regulatory inactive but it is noted 
on the PADEP website that it is 
an abandoned well 
Robinhill 19H Horizontal 11/10/2008 
Plugged OG 
Well 5/12/2011 
Not properly labelled as plugged 
on PADEP production website 
Cowden 48H Horizontal 12/8/2008 
Regulatory 
Inactive * 
The PADEP has it listed as 
regulatory inactive but it is noted 
on the PADEP website that it is 
an abandoned well 
Cowden 15 Vertical 11/20/2008 
Regulatory 
Inactive * 
The PADEP has it listed as 
regulatory inactive but it is noted 
on the PADEP website that it is 
an abandoned well 
Cowden 11 Horizontal 12/8/2008 
Regulatory 
Inactive * 
The PADEP has it listed as 
regulatory inactive but it is noted 
on the PADEP website that it is 
an abandoned well 
Huffy's Family Unit 1 Vertical 12/6/2008 
Regulatory 
Inactive * Permit not valid, well not spud 
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Cowden 9H Horizontal 12/20/2008 
Plugged OG 
Well 2010 Drilling started, no production 
Cowden 12H Horizontal 12/29/2008 
Regulatory 
Inactive * 
The PADEP has it listed as 
regulatory inactive but it is noted 
on the PADEP website that it is 
an abandoned well 
Robinhill 16H Horizontal 12/29/2008 
Regulatory 
Inactive *  
baker R&M 1A Vertical 12/31/2008 
Plugged OG 
Well 6/30/2010 
Switches between active status 
and plugged status on PADEP 
production database. 
Cowden 14 Horizontal 1/5/2009 Abandoned * 
Switches between abandoned 
well, plugged well, and 
regulatory inactive status on 
PADEP production database. 
Cowden 17H Horizontal 1/20/2009 Abandoned * 
Switches between abandoned 
well, plugged well, and 
regulatory inactive status on 
PADEP production database. 
Pine Oaks 627027 8H Horizontal 2/25/2009 
Regulatory 
Inactive *  
Beumariage Unit 1H Horizontal 2/27/2009 
Regulatory 
Inactive *  
Beumariage Unit 2H Horizontal 4/10/2009 
Regulatory 
Inactive *  
L Bros Unit 4H Horizontal 6/13/2009 
Regulatory 
Inactive *  
Cowden Unit 4H Horizontal 10/27/2009 
Regulatory 
Inactive *  
Godwin Unit 4H Horizontal 11/11/2009 
Plugged OG 
Well 2/12/2012 
No production per operator 
request 
Sierzega Unit 4H Horizontal 12/3/2009 
Plugged OG 
Well 10/8/2010 Suspended operations 
Goettel Unit 13H Horizontal 12/14/2009 
Plugged OG 
Well * 
States on the PADEP website 
that it is "to be drilled" but it is 
listed as Plugged 
Sierzega Unit 13H Horizontal 1/8/2010 
Plugged OG 
Well * Suspended operations 
Sierzega Unit 14H Horizontal 1/8/2010 
Plugged OG 
Well 10/8/2010  
Hill Unit 1H Horizontal 1/22/2010 
Plugged OG 
Well * 
Well spud, drilling not 
completed 
Pine Oaks 10H Horizontal 2/22/2010 
Regulatory 
Inactive *  
Pine Oaks 6H Horizontal 4/8/2010 
Regulatory 
Inactive *  
Robinhill 15H Horizontal 7/23/2010 
Regulatory 
Inactive *  
West Eleanor Unit 4H Horizontal 8/3/2010 
Plugged OG 
Well 2/14/2011 
Well spud, drilling not 
completed 
Joseph Powers 5H Horizontal 8/28/2010 
Plugged OG 
Well 1/1/2017 Active again as observation well 
Robinhill Unit 9H Horizontal 12/7/2010 
Regulatory 
Inactive *  
Robinhill 21H Horizontal 12/14/2010 
Regulatory 
Inactive *  
Mojo IV Horizontal 12/27/2010 
Regulatory 
Inactive *  
Phelan Unit 10H Horizontal 1/4/2011 
Plugged OG 
Well 1/12/2012 Well not spud 
Phelan Unit 6H Horizontal 1/4/2011 
Plugged OG 
Well 1/12/2012 Well not spud 
Phelan Unit 7H Horizontal 1/4/2011 
Plugged OG 
Well 1/12/2012 Well not spud 
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Black William Unit 10H Horizontal 3/22/2011 
Plugged OG 
Well * 
Not properly labelled as plugged 
on PADEP production website 
Black William Unit 6H Horizontal 3/22/2011 
Plugged OG 
Well * 
Not properly labelled as plugged 
on PADEP production website 
McWreath Unit 8H Horizontal 12/20/2011 
Regulatory 
Inactive *  
Mcwreath Unit 3H Horizontal 12/23/2011 
Regulatory 
Inactive *  
Paris Sportsman Club B Unit 
7H Horizontal 10/2/2012 
Regulatory 
Inactive *  
Brunazzi Unit 9H Horizontal 4/22/2013 
Regulatory 
Inactive * Drilling not completed 
Brunazzi Unit 10H Horizontal 4/23/2013 
Regulatory 
Inactive * Drilling not completed 
Sargent Unit 15H Horizontal 8/7/2013 
Regulatory 
Inactive *  
Consol MOR30FHS Horizontal 10/3/2014 
Plugged OG 
Well 12/13/2016 
PADEP website states it was 
plugged and abandoned but 
becomes active again. 
Consol MOR30HHS Horizontal 10/3/2014 
Plugged OG 
Well 12/9/2016 
PADEP website states it was 
plugged and abandoned but 
becomes active again. 
Consol MOR20JHSB Horizontal 10/3/2014 
Plugged OG 
Well 12/13/2016 
PADEP website states it was 
plugged and abandoned but 
becomes active again. 
Consol MOR30AHS Horizontal 10/4/2014 
Plugged OG 
Well 12/12/2016 
PADEP website states it was 
plugged and abandoned but 
becomes active again. 
Susan Scofield Was 201H Horizontal 10/30/2015 
Plugged OG 
Well Sep 2018 Drilling not completed 
Susan Scofield Was 8H Horizontal 11/1/2015 
Plugged OG 
Well Sep 2018 Drilling not completed 
Haywood 593788 Horizontal 8/29/2016 
Regulatory 
Inactive *  
Miller William 10129 11H Horizontal 9/26/2016 
Regulatory 
Inactive * Drilling not completed 
Miller William 10129 12H Horizontal 9/26/2016 
Regulatory 
Inactive * Drilling not completed 
Miller William 10129 1H Horizontal 9/26/2016 
Regulatory 
Inactive * Drilling not completed 
Miller William 10129 2H Horizontal 9/26/2016 
Regulatory 
Inactive * Drilling not completed 
Miller William 10129 3H Horizontal 9/26/2016 
Regulatory 
Inactive * Drilling not completed 
Miller William 10129 4H Horizontal 9/26/2016 
Regulatory 
Inactive * Drilling not completed 
Harbison 592603 Horizontal 12/20/2016 
Regulatory 
Inactive * Drilling not completed 
COGAR 592745 Horizontal 4/5/2017 
Regulatory 
Inactive * Drilling not completed 
COGAR 592746 Horizontal 4/5/2017 
Regulatory 
Inactive * Drilling not completed 
SMITH, LARRY UNIT 13H Horizontal 6/7/2017 
Regulatory 
Inactive * Drilling not completed 
SMITH, LARRY UNIT 3H Horizontal 6/7/2017 
Regulatory 
Inactive * Drilling not completed 
SMITH, LARRY UNIT 4H Horizontal 6/7/2017 
Regulatory 
Inactive * Drilling not completed 
SMITH, LARRY UNIT 7H Horizontal 6/7/2017 
Regulatory 
Inactive * Drilling not completed 
 
*No date available on the PADEP website  
  
111 
 
APPENDIX E: PADEP PRODUCTION AND WASTE REPORT DISCLAIMER 
  
  
112 
 
APPENDIX F: PADEP RIGHT-TO-KNOW REQUEST FORM  
DEP Right-to-Know Law Record Request Form
Business Hours:
8:00 am - 4:30 pm (RTK requests received after 4:30 pm are considered received the next business
day)
Mail to: DEP Open Records Officer (“AORO”), DEP/BOS, PO Box 8473, Harrisburg, PA 17105-8473.
Or Fax to: 717-705-8023
Or Email to: EP-DEP-RTK@pa.gov       *Request sent to any other email will not be deemed a RTKL request.
Contact: 717-787-2043
Name of Requester (or Anonymous): Dannielle Pratt
Name of Company (or N/A): Duquesne University
Requester’s Street Address: 104 S 13th Street
Requester’s City/State/Zip Code: Pittsburgh, PA 15203
Requester’s Telephone Number: (724) 757-5213
Requester’s Email Address: prattd@duq.edu
Records being requested (please sufficiently describe the record(s) requested so that they are identifiable to Department
staff.):
Update to all oil and gas complaints
Department Records Requested: Name of Company or Individual of records you are seeking (including former names)
Facility Name of Requested Department Records: Records for (if different from Company Name)
Street Address (including zip code)
Statewide
County
Municipality
Additional information to assist with search and retrieval of responsive records (e.g. permit no.(s); dates or timeframe of
records requested; programs of interest)
I would like to obtain all of the oil and gas complaints that have been submitted from the year 2004-December 2018.
Programs for File Review
All Programs
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APPENDIX G: PADEP RIGHT-TO-KNOW 30-DAY ASSIGNMENT FORM  
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APPENDIX H: PADEP RIGHT-TO-KNOW RESPONSE FORM 
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APPENDIX I: SEWICKLEY SAMPLE MS NUMBERS 
 
Sample Name (Spring-Sumer 2018) Fall 2018 Winter 2019 
MS1166 MS 1294 -  
MS1167 MS1284 MS1307 
MS1169 MS1285 MS1308 
MS1170 MS1290 -  
MS1187 MS1293 MS1310 
MS1188 MS1292 MS1305 
MS1189 MS1291 MS1304 
MS1190 MS1286 MS1300 
MS1192 -  -  
MS1193 -  -  
MS1219 MS1288 MS1299 
MS1221 MS1289 MS1312 
MS1222 MS1298 -  
MS1240 -  -  
MS1241 -  -  
MS1242 -  -  
MS1243 -  -  
MS1260 MS1295 MS1303 
MS1261 MS1296 -  
MS1262 MS1297 -  
MS1265 -  -  
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APPENDIX J: NUMBER OF COMPLAINTS VS. THE UNCONVENTIONAL WELLS AND 
CONVENTIONAL WELLS PER COUNTY 
 
County Complaints Unconventional Wells Conventional Wells 
Washington 1315 1810 654 
Susquehanna 819 1606 2 
Greene 763 1357 872 
Bradford 720 1483 20 
McKean 605 134 5134 
Westmoreland 582 322 1939 
Butler 498 600 121 
Tioga 452 1019 17 
Warren 476 3 3422 
Armstrong 413 259 2174 
Indiana 396 50 2166 
Fayette 356 322 1743 
Lycoming 291 989 8 
Mercer 289 61 964 
Venango 291 6 1266 
Allegheny 266 144 356 
Crawford 271 3 1107 
Jefferson 256 58 1444 
Wyoming 202 280 1 
Clarion 198 32 1194 
Clearfield 187 150 807 
Forest 182 22 2266 
Erie 181 0 201 
Elk 152 190 901 
Potter 128 123 317 
Sullivan 101 153 0 
Beaver 99 122 4 
Lawrence 70 72 4 
Clinton 46 112 95 
Cambria 46 7 168 
Somerset 47 26 10 
Centre 38 65 142 
Bedford 37 1 14 
Luzerne 19 2 0 
Wayne 14 5 4 
Cameron 6 76 3 
Lackawanna 6 2 0 
Blair 4 6 0 
Columbia 5 3 0 
Huntingdon 2 1 4 
Pike 2 0 0 
Monroe 2 0 0 
Northumberland 1 0 0 
Lehigh 1 0 0 
Lancaster 1 0 0 
Cumberland 1 0 0 
Chester 1 0 0 
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APPENDIX K: YSI MULTIMETER RESULTS 
 
Sample Sample 
Date 
Sample 
Type 
Temp DO % DO (mg/L) pH Pressure 
(mmHg) 
SpC 
(S/cm) 
Conductivity 
(S/cm) 
TDS based 
on SpC 
MS1166 2/23/2018 Groundwater 12.6 19.8 2.03 7.82 739.85 736.25 566 478.56 
MS1167 2/23/2018 Groundwater 12 28.6 2.75 8.6 737.5 841 632 546.65 
MS1169 2/23/2018 Surface 
Water 
10.1 102.5 11.29 8.13 737.7 638.6 580 415.09 
MS1170 2/23/2018 Groundwater 12.5 80.65 8.36 7.69 733.95 843 642 547.95 
MS1187 3/16/2018 Groundwater 13.85 35.5 3.63 6.58 732.7 671.5 529.4 482.8 
MS1188 3/16/2018 Groundwater 14.55 65.35 6.9 6.81 732.6 711 569 462.15 
MS1189 3/16/2018 Groundwater 10.4 42.4 4.55 7.38 737.5 966 696.5 627.9 
MS1190 3/16/2018 Groundwater 10.4 39.35 4.55 6.78 735.1 1166.5 841 758.23 
MS1192 3/16/2018 Groundwater 10.6 68.7 7.14 6.5 734.65 1074.5 777 698.43 
MS1193 3/16/2018 Groundwater 10.65 62.95 4.75 6.22 733.7 1206.5 876.5 784.23 
MS1219 4/20/2018 Groundwater 11.6 31.8 3.41 6.8 739.3 1149 855 746.85 
MS1221 4/20/2018 Groundwater 13.6 36.65 3.79 6.89 740.3 428.45 336.05 278.49 
MS1222 4/21/2018 Groundwater 11.85 12.6 1.37 7.52 741.65 1015 761 659.75 
MS1240 5/30/2018 Groundwater 17.8 42.4 3.98 6.67 730.2 2989 2576 1942.85 
MS1241 5/30/2018 Groundwater 17.4 39.6 3.73 6.7 730.2 2777 2376 1805.05 
MS1242 5/30/2018 Groundwater 21.6 48.8 4.25 6.85 729.9 2913 2719 1893.45 
MS1243 5/30/2018 Groundwater 14.2 31.25 3.14 6.73 737.95 557.05 443.35 362.08 
MS 1260 7/16/2018 Groundwater 16 13.3 1.3 8.11 734 551.25 458.8 358.31 
MS 1261 7/16/2018 Groundwater 19.05 48 4.43 6.29 732.7 517 460.7 336.05 
MS 1262 7/16/2018 Groundwater 16.55 26.35 2.51 7.07 732.6 872 748.5 566.8 
MS1265 8/15/2018 Groundwater 7.1 739.4 9.56 8.19 739.4 1428 940 928.2 
MS1284 11/19/2018 Groundwater 12.7 41.75 4.4 7.58 730.75 922.5 691 599.63 
MS1285 11/19/2018 Surface 
Water 
7.4 117 17.8 7.85 733.4 525.9 349.2 341.84 
MS1286 11/19/2018 Groundwater 12.8 29.1 3.16 7.19 731.4 1360.5 1042.5 884.33 
MS1288 11/19/2018 Groundwater 15.65 12.45 1.21 7.36 728.2 1375.5 1130.5 894.08 
MS1289 11/19/2018 Groundwater 15.6 67.99 6.84 7.36 760.8 502.25 411.15 326.46 
MS1290 11/20/2018 Groundwater 11.95 68.55 7.37 7.81 729.9 762 573 495.3 
MS1291 11/20/2018 Groundwater 11.6 50.3 5.46 7.32 737.85 1189.5 885 773.18 
MS1292 11/20/2018 Groundwater 16.8 77.5 7.55 7.26 732.6 930 781 604.5 
MS1293 11/20/2018 Groundwater 14.7 58.9 5.99 7.43 732.8 727 583 472.55 
MS1294 11/20/2018 Groundwater 13 24.75 2.6 7.67 736.7 575.5 442.55 374.08 
MS1295 11/27/2018 Groundwater 9.2 80.35 9.29 8.7 727.15 564.55 392.25 366.96 
MS1296 11/27/2018 Groundwater 14.1 70.8 6.71 8.22 725.9 522.6 411.1 339.69 
MS1297 11/27/2018 Groundwater 8.1 41.3 4.78 7.73 725.7 1008.5 679.5 655.53 
MS1298 11/27/2018 Groundwater 11.7 59.4 6.4 7.78 725.5 697 520 453.05 
MS1299 1/29/2019 Groundwater 13.05 54.35 5.63 8.59 725.5 1387 966 901.55 
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MS1300 1/29/2019 Groundwater 11.45 30.25 3.11 7.08 729.1 1704 1106 1107.6 
MS1303 2/1/2019 Groundwater 9.55 18.75 2.1 8.48 741.65 610.05 429.2 396.53 
MS1304 2/1/2019 Groundwater 9.95 29.6 3.35 7.68 743.65 1673.5 1191.5 1087.78 
MS1305 2/1/2019 Groundwater 13.75 68 7.05 6.96 737.6 1007 780 654.55 
MS1307 2/1/2019 Groundwater 11.1 26.2 2.95 7.67 739 894 656 581.1 
MS1308 2/1/2019 Groundwater 1.2 97.1 13.83 7.7 741.2 857.3 466.9 557.25 
MS1310 2/2/2019 Groundwater 11.15 69.75 7.59 5.85 736.4 841 620.5 546.65 
MS1312 2/2/2019 Groundwater 12.65 32.4 3.38 6.77 749.75 542.35 414.7 352.53 
 
Numbers in red are analytes that exceed EPA MCLs 
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APPENDIX L: IC ANALYSIS RESULTS 
 
Sample IC Analysis Date Flouride Chloride Nitrite Bromide Nitrate Phosphate Sulfate 
MS1166 2/26/2018 0.17 32.46 bdl bdl 0.76 bdl 31.55 
MS1167 2/26/2018 0.14 181.36 bdl bdl bdl bdl 55.32 
MS1169 2/26/2018 0.02 177.73 bdl bdl 8.35 bdl 31.62 
MS1170 2/26/2018 0.02 189.91 bdl bdl 12.22 bdl 34.75 
MS1187 3/19/2018 0.02 171.07 bdl bdl 3.34 bdl 62.01 
MS1188 3/19/2018 0.04 142.84 bdl bdl 12.01 bdl 52.69 
MS1189 3/19/2018 0.2 348.54 bdl bdl 2.71 bdl 17.6 
MS1190 3/19/2018 0.06 474.03 bdl bdl 0.36 bdl 97.17 
MS1192 3/19/2018 0.07 434.64 bdl bdl bdl bdl 91.09 
MS1193 3/19/2018 0.03 518.98 bdl bdl bdl bdl 88.54 
MS1219 4/24/2018 0.01 290.79 bdl bdl 0.19 bdl 52.26 
MS1221 4/24/2018 0.03 8.75 bdl bdl bdl bdl 65.7 
MS1222 4/24/2018 0.04 44.76 bdl bdl bdl bdl 9.15 
MS1240 5/31/2018 0.02 284.6 bdl bdl 0.1 bdl 80.31 
MS1241 5/31/2018 0.02 283.6 bdl bdl 0.11 bdl 79.9 
MS1242 5/31/2018 0.02 310.52 bdl bdl 0.11 bdl 84.45 
MS1243 5/31/2018 0.04 2.78 bdl bdl 1.54 bdl 38.97 
MS 1260 7/19/2018 0.1 22.07 bdl bdl 0.56 0.11 25.27 
MS 1261 7/19/2018 0.01 55.54 bdl bdl 0.11 bdl 16.66 
MS 1262 7/19/2018 0.01 241.57 bdl bdl 1.09 bdl 31.81 
MS1265 8/24/2018 0.01 482.94 bdl bdl 6.32 bdl 61.44 
MS1284 11/27/2018 bdl 156.59 bdl bdl bdl bdl 41.19 
MS1285 11/27/2018 bdl 80.09 bdl bdl 7.77 0.21 14.52 
MS1286 11/27/2018 bdl 364.16 bdl bdl 7.34 bdl 73.18 
MS1288 11/27/2018 bdl 244.18 bdl bdl 0.21 bdl 41.85 
MS1289 11/27/2018 bdl 8.10 bdl bdl bdl bdl 52.01 
MS1290 11/27/2018 bdl 103.04 bdl bdl 20.07 bdl 25.24 
MS1291 11/27/2018 bdl 270.73 bdl bdl 4.7 bdl 12.15 
MS1292 11/27/2018 bdl 105.94 bdl bdl 14.33 bdl 42.07 
MS1293 11/27/2018 bdl 124.14 bdl bdl 35.39 bdl 41.00 
MS1294 11/27/2018 bdl 29.00 bdl bdl 0.85 bdl 25.65 
MS1295 12/4/2018 bdl 19.52 bdl bdl 0.25 0.19 20.07 
MS1296 12/4/2018 bdl 38.89 bdl bdl 0.02 bdl 11.18 
MS1297 12/4/2018 bdl 173.47 bdl bdl 0.2 bdl 20.04 
MS1298 12/4/2018 bdl 45.82 bdl bdl 0.08 bdl 8.20 
MS1299 2/21/2019 bdl 274.49 bdl bdl 0.79 bdl 53.33 
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MS1300 2/21/2019 bdl 443.24 bdl bdl 5.57 bdl 93.81 
MS1303 2/21/2019 bdl 24.14 bdl bdl 1.82 bdl 25.96 
MS1304 2/21/2019 0.33 405.59 bdl 0.17 3.2 bdl 14.95 
MS1305 2/21/2019 bdl 129.62 bdl bdl 14.67 bdl 52.44 
MS1307 2/21/2019 0.18 147.98 bdl 0.08 1.36 bdl 46.27 
MS1308 2/21/2019 bdl 195.66 bdl bdl 13.8 bdl 47.81 
MS1310 2/21/2019 bdl 208.29 bdl bdl 33.64 bdl 54.8 
MS1312 2/21/2019 bdl 9.24 bdl bdl 0.99 bdl 69.06 
 
Numbers in red are analytes that exceed EPA MCLs 
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APPENDIX M: ICP-MS ANALYSIS RESULTS 
 
Sample 
ICPMS 
Analysis 
Date Li (mg/L) B(mg/L) Na(mg/L) Mg(mg/L) Al(mg/L) Si(mg/L) P(mg/L) K(mg/L) Ca(mg/L) Ti(mg/L) 
MS1166 3/20/2018 0 0.129 87.47 6.67 0.055 3.03 bdl 1.32 27.63 0.003 
MS1167 3/20/2018 0 0.069 153.66 7.56 0.023 2.59 bdl 1.06 29.28 0.002 
MS1169 3/20/2018 0 0.037 80.91 9.29 0.449 2.84 0.055 3.02 48.07 0.005 
MS1170 3/20/2018 0 0.02 40.85 20.92 0.017 2.94 bdl 1.76 106.43 0.002 
MS1187 3/20/2018 0 0.04 109.45 12.5 0.014 2.32 bdl 3.91 43.49 0.002 
MS1188 3/20/2018 0 0.035 56.61 35.52 0.033 3.56 bdl 2.34 97.09 0.002 
MS1189 3/20/2018 0 0.134 209.27 22.5 0.023 2.63 bdl 2.22 58.68 0.002 
MS1190 3/20/2018 0 0.067 159.5 31.18 0.017 8.28 0.011 3.26 109.91 0.004 
MS1192 3/20/2018 0 0.046 121.18 31.58 0.049 9.09 0.031 2.45 112.67 0.004 
MS1193 3/20/2018 0 0.024 110.02 35.83 0.014 9.17 0.015 2.55 151.53 0.004 
MS1219 4/24/2018 0 bdl 99.8 37.24 0.014 2.98 0.014 2.67 114.59 0.001 
MS1221 4/24/2018 0 bdl 8.75 16.15 0.017 3.82 0.032 2.26 66.83 0.001 
MS1222 4/24/2018 0 0.058 41.01 20.05 0.019 6.07 bdl 2.74 61.7 0.001 
MS1240 6/5/2018 0 0.03 94.22 64.44 0.026 4.62 bdl 5.57 118.43 0.001 
MS1241 6/5/2018 0 0.028 92.47 63.94 0.017 4.63 0.068 5.41 117.28 0.001 
MS1242 6/5/2018 0 0.028 369.35 0.14 0.015 5.22 0.028 3.18 0.76 0.001 
MS1243 6/5/2018 0 0.019 9.62 9.75 0.021 5.25 bdl 0.36 34.86 0.001 
MS 1260 8/30/2018 0 0.161 115.58 4.1 0.013 5.95 bdl 1.76 15.27 0.002 
MS 1261 8/30/2018 0 0.081 35.17 20.17 0.014 6.53 bdl 2.43 53.96 0.002 
MS 1262 8/30/2018 0 0.08 43.73 40.59 0.009 6.81 bdl 2.7 85.23 0.002 
MS1265 8/30/2018 0 0.15 51.69 57.22 0.011 5.2 bdl 3.21 174.61 0.002 
MS1284 12/4/2018 0 0.072 344.18 32.79 0.016 bdl 1.863 11.1 40.32 0.001 
MS1285 12/4/2018 0 0.045 152 19.89 0.175 bdl bdl 28.97 30.3 0.003 
MS1286 12/4/2018 0 0.08 418.32 70.57 0.012 bdl 1.076 27.82 81.63 0.003 
MS1288 12/4/2018 0 0.022 788.98 0.2 0.008 bdl 1.249 2.03 0.78 0.001 
MS1289 12/4/2018 0 0.024 55.55 40.34 0.019 bdl bdl 10.03 59.43 0.002 
MS1290 12/4/2018 0 0.029 80.63 49.81 0.027 bdl 1.296 11.74 85.73 0.001 
MS1291 12/4/2018 0 0.128 544.66 49.97 0.026 bdl 1.471 16.25 44.04 0.001 
MS1292 12/4/2018 0 0.039 124.55 92.65 0.022 bdl 1.65 13.87 83.33 0.002 
MS1293 12/4/2018 0 0.059 196.77 34.28 0.026 bdl 1.592 68.06 32.76 0.002 
MS1294 12/4/2018 0 0.13 272.31 11.79 0.036 bdl 0.871 7.72 16.77 0.001 
MS1295 12/4/2018 0 0.135 278.65 10.78 0.03 bdl 1.068 7.72 13.73 0.001 
MS1296 12/4/2018 0 0.07 78.22 50.69 0.037 bdl 1.788 12.6 48.05 0.002 
MS1297 12/4/2018 0 0.072 116.84 106.68 0.022 bdl 1.392 16.26 83.72 0.002 
MS1298 12/4/2018 0 0.092 106.04 60.46 0.058 bdl 1.407 14.89 66.38 0.003 
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MS1299 2/21/2019 0 0.027 298.78 0.05 0.01 1.58 bdl 0.56 0.62 0.002 
MS1300 2/21/2019 0 0.083 157.35 25.1 0.006 8.66 bdl 3.74 82.4 0.004 
MS1303 2/21/2019 0 0.149 105.44 3.79 0.026 5.46 bdl 1.37 16.86 0.002 
MS1304 2/21/2019 0 0.145 226.42 19.49 0.026 5.02 bdl 2.66 52.16 0.002 
MS1305 2/21/2019 0 0.055 48.49 32.95 0.026 4.86 bdl 2.16 85.71 0.002 
MS1307 2/21/2019 0 0.094 135.79 8.33 0.024 2.9 bdl 1.54 33.3 0.001 
MS1308 2/21/2019 0 0.047 72.56 14.3 0.029 4 bdl 2.53 51.03 0.002 
MS1310 2/21/2019 0 0.044 80.02 12.98 0.033 6.56 bdl 9.3 33.82 0.002 
MS1312 2/21/2019 0 0.028 7.84 16.01 0.015 6.4 bdl 1.63 72.91 0.002 
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Sample V(mg/L) Cr(mg/L) Mn(mg/L) Fe(mg/L) Co(mg/L) Ni(mg/L) Cu(mg/L) Zn(mg/L) As(mg/L) Se(mg/L) 
MS1166 0.001 0.001 0.01 0.25 0.0001 0.001 0.006 0.038 0.001 0.006 
MS1167 0.003 0.001 0.24 0.66 0.0001 0.001 0.014 0.019 0.004 0.007 
MS1169 0.004 0.001 0.09 0.8 0.0012 0.004 0.015 0.15 0.002 0.006 
MS1170 0.003 0.001 <0.01 1 0.0003 0.005 0.011 0.028 0.002 0.006 
MS1187 0.002 0.001 0.09 0.46 0.0003 0.012 0.027 0.027 0.002 0.007 
MS1188 0.002 0.003 0.02 0.86 0.0005 0.011 0.013 0.03 0.002 0.006 
MS1189 0.005 0.002 0.02 0.85 0.0002 0.002 0.022 0.042 0.003 0.007 
MS1190 0.006 0.001 0.72 8.73 0.0053 0.014 0.007 0.022 0.006 0.007 
MS1192 0.005 0.001 2.96 9.1 0.0012 0.008 0.193 0.09 0.007 0.008 
MS1193 0.006 0.001 4.59 12.92 0.0272 0.019 0.018 0.027 0.01 0.006 
MS1219 bdl 0.002 0.1 0.69 0.001 0.004 0.045 0.012 bdl bdl 
MS1221 bdl <0.001 0.17 1.42 bdl 0.001 0.022 0.029 bdl bdl 
MS1222 bdl bdl 0.02 0.63 bdl 0.001 0.001 0.015 0.01 bdl 
MS1240 bdl bdl 0.01 0.72 0.0002 0.004 0.326 0.107 0.004 <0.001 
MS1241 bdl 0.004 0.02 2.84 0.0002 0.005 0.237 0.116 0.032 bdl 
MS1242 bdl 0.001 <0.01 bdl <0.0001 0.05 0.367 0.205 0.002 bdl 
MS1243 bdl bdl 0.04 0.1 0.0001 0.001 0.039 0.024 bdl bdl 
MS 1260 0.001 0.003 <0.01 0.21 <0.0001 0.005 0.021 0.023 0.001 0.002 
MS 1261 0.001 <0.001 0.13 0.84 0.0001 0.007 0.2 0.044 0.002 0.002 
MS 1262 0.002 0.001 0.02 0.98 0.0002 0.011 0.232 0.066 0.001 0.003 
MS1265 0.002 0.001 <0.01 1.92 0.0003 0.021 0.041 0.036 0.002 0.004 
MS1284 0.003 <0.001 0.385 1.43 0.0002 0.003 0.02 0.048 0.002 0.001 
MS1285 0.003 bdl 0.172 1.19 0.0008 0.002 0.009 0.044 0.001 bdl 
MS1286 0.006 <0.001 1.147 24.17 0.0045 0.014 0.115 0.068 0.004 0.001 
MS1288 0.007 0.001 0.001 bdl bdl bdl 0.027 0.03 0.002 bdl 
MS1289 bdl bdl 0.321 5.77 0.0002 0.007 0.122 0.11 0.006 bdl 
MS1290 0.002 0.001 0.014 3.01 0.0004 0.005 0.13 0.11 <0.001 0.001 
MS1291 0.006 0.001 0.05 1.97 0.0002 0.002 0.032 0.1 0.002 bdl 
MS1292 0.003 0.001 0.014 2.61 0.0006 0.007 0.012 0.031 <0.001 bdl 
MS1293 0.004 <0.001 0.085 1.04 0.0006 0.012 0.23 0.988 0.001 <0.001 
MS1294 0.001 0.001 0.01 0.26 <0.0001 0.016 0.023 0.054 <0.001 bdl 
MS1295 <0.001 0.001 0.006 0.35 <0.0001 bdl 0.017 0.027 bdl bdl 
MS1296 0.001 <0.001 0.283 2.22 0.0002 <0.001 0.162 0.02 0.002 bdl 
MS1297 0.005 0.002 0.047 2.7 0.0003 0.005 0.035 0.027 0.001 bdl 
MS1298 0.001 0.002 0.051 3.98 0.0003 0.002 0.044 0.038 0.024 bdl 
MS1299 0.011 bdl 0.001 0.07 0.0001 0.002 0.035 0.015 0.005 bdl 
MS1300 0.016 bdl 0.363 7.41 0.0043 0.013 0.044 0.053 0.008 bdl 
MS1303 0.002 bdl 0.002 0.25 0.0001 0.001 0.029 0.038 0.001 bdl 
MS1304 0.018 bdl 0.014 1.03 0.0003 0.004 0.031 0.052 0.007 bdl 
  
127 
 
MS1305 0.006 0.001 0.008 1.29 0.0013 0.01 0.062 0.065 0.003 bdl 
MS1307 0.008 0.001 0.149 0.71 0.0003 0.003 0.026 0.017 0.005 bdl 
MS1308 0.01 bdl 0.003 0.77 0.0006 0.004 0.005 0.01 0.004 bdl 
MS1310 0.011 0.001 0.022 0.52 0.0008 0.008 0.055 0.065 0.004 bdl 
MS1312 0.001 0.001 0.122 2.29 0.0004 0.004 0.007 0.018 0.006 bdl 
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Sample Rb(mg/L) Sr(mg/L) Mo(mg/L) Ag(mg/L) Cd(mg/L) Sn(mg/L) Sb(mg/L) Cs(mg/L) Ba(mg/L) W(mg/L) 
MS1166 0.001 1.32 0.001 0.0001 <0.0001 <0.0001 1E-04 0.00005 0.12 0.0105 
MS1167 0.001 0.55 0.001 bdl <0.0001 0.0004 1E-04 0.00005 0.11 0.009 
MS1169 0.001 0.17 0.0002 0.0014 0.0003 <0.0001 2E-04 0.00002 0.05 0.008 
MS1170 0.001 0.41 0.0001 bdl <0.0001 0.0001 1E-04 0.00002 0.14 0.0077 
MS1187 0.002 0.37 <0.0001 0.0001 0.0001 0.0027 1E-04 0.00004 0.06 0.004 
MS1188 0.002 0.4 bdl bdl <0.0001 <0.0001 <0.0001 0.00001 0.05 0.0039 
MS1189 0.002 1.33 0.001 bdl bdl 0.0001 <0.0001 0.00004 0.4 0.0041 
MS1190 0.003 1.14 0.0001 0.0014 bdl <0.0001 <0.0001 0.00004 0.07 0.0031 
MS1192 0.002 1.02 bdl 0.0015 bdl 0.0058 <0.0001 0.00005 0.06 0.0025 
MS1193 0.002 0.5 bdl 0.0011 <0.0001 0.0002 <0.0001 0.00005 0.11 0.0024 
MS1219 0.001 0.63 0.0004 bdl bdl 0.0006 1E-04 0.00002 0.12 0.0034 
MS1221 0.001 0.3 0.0004 bdl bdl 0.0002 <0.0001 <0.00001 0.06 0.0032 
MS1222 0.002 2.14 0.001 bdl bdl 0.0002 <0.0001 0.00003 0.5 0.0029 
MS1240 0.002 0.67 0.0021 bdl 0.0001 0.0001 0.002 0.00002 0.11 0.0027 
MS1241 0.002 0.65 0.0012 bdl 0.0001 0.0003 0.002 0.00003 0.11 0.0028 
MS1242 0.001 0.01 0.002 bdl 0.0001 <0.0001 0.002 0.00001 <0.01 0.0025 
MS1243 0.001 0.12 0.0001 bdl 0.0001 <0.0001 0.002 <0.00001 0.04 0.0021 
MS 1260 0.001 0.3 0.0008 bdl bdl 0.0005 0.018 0.00002 0.04 0.0183 
MS 1261 <0.001 0.44 0.0007 bdl bdl 0.0004 9E-04 0.00001 0.06 0.0165 
MS 1262 <0.001 0.46 0.0003 bdl <0.0001 0.0008 7E-04 0.00001 0.05 0.0135 
MS1265 <0.001 1.98 0.0003 bdl bdl 0.0001 0.001 0.00001 0.07 0.0112 
MS1284 0.002 0.83 0.0007 bdl <0.0001 0.0002 <0.0001 0.00005 0.13 bdl 
MS1285 0.001 0.14 0.0002 bdl 0.0003 <0.0001 1E-04 <0.00001 0.06 bdl 
MS1286 0.003 0.92 0.0002 bdl <0.0001 0.0011 <0.0001 0.00003 0.07 bdl 
MS1288 <0.001 0.01 0.0002 bdl bdl <0.0001 <0.0001 <0.00001 0 bdl 
MS1289 0.001 0.24 0.0003 bdl 0.0001 0.0098 <0.0001 0.00001 0.06 bdl 
MS1290 0.001 0.38 0.0001 bdl <0.0001 0.0011 <0.0001 0.00001 0.11 bdl 
MS1291 0.002 1.18 0.0003 bdl <0.0001 0.0001 <0.0001 0.00004 0.4 bdl 
MS1292 0.001 0.37 0.0001 bdl <0.0001 <0.0001 <0.0001 0.00001 0.05 bdl 
MS1293 0.003 0.21 b 0.0001 0.0001 0.0018 1E-04 0.00004 0.06 bdl 
MS1294 0.001 0.82 0.001 bdl <0.0001 0.0002 <0.0001 0.00004 0.09 bdl 
MS1295 0.001 0.65 0.0004 bdl <0.0001 0.0002 <0.0001 0.00003 0.09 bdl 
MS1296 0.001 0.96 0.0004 bdl <0.0001 0.0003 <0.0001 <0.00001 0.14 bdl 
MS1297 0.001 1.05 0.0001 bdl <0.0001 0.0001 <0.0001 0.00004 0.11 bdl 
MS1298 0.002 5.87 0.0009 bdl <0.0001 0.0006 1E-04 0.00005 0.6 bdl 
MS1299 <0.001 0.01 0.0012 <0.0001 0.0001 0.0002 8E-04 0.00001 <0.01 0.0042 
MS1300 0.003 0.95 0.0007 <0.0001 <0.0001 0.0006 8E-04 0.00001 0.06 0.0043 
MS1303 0.001 0.69 0.0007 <0.0001 <0.0001 0.0004 5E-04 0.00002 0.09 0.0039 
MS1304 0.002 1.26 0.0007 bdl <0.0001 0.0003 9E-04 0.00002 0.38 0.0042 
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MS1305 0.001 0.36 0.0004 <0.0001 0.0001 0.0001 7E-04 <0.00001 0.05 0.0038 
MS1307 0.002 0.62 0.0007 0.0004 <0.0001 0.0015 0.001 0.00002 0.13 0.0038 
MS1308 0.001 0.23 0.0003 bdl <0.0001 0.0002 7E-04 <0.00001 0.03 0.004 
MS1310 0.002 0.18 0.0003 bdl 0.0001 0.0002 9E-04 0.00001 0.06 0.004 
MS1312 0.001 0.29 0.0004 0.0001 <0.0001 0.0001 0.001 <0.00001 0.07 0.0033 
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Sample Pb(mg/L) Bi(mg/L) U(mg/L) 
MS1166 0.0006 <0.0001 <0.0001 
MS1167 0.0101 <0.0001 0.0001 
MS1169 0.0078 <0.0001 0.0001 
MS1170 0.0005 <0.0001 0.0004 
MS1187 0.0007 0.0002 <0.0001 
MS1188 0.0005 <0.0001 0.0003 
MS1189 0.0031 <0.0001 0.0001 
MS1190 0.0005 <0.0001 bdl 
MS1192 0.0075 <0.0001 bdl 
MS1193 0.0014 <0.0001 bdl 
MS1219 0.0021 <0.0001 0.0003 
MS1221 0.0023 <0.0001 bdl 
MS1222 0.0001 <0.0001 <0.0001 
MS1240 0.0405 bdl 0.0009 
MS1241 0.0329 bdl 0.0009 
MS1242 0.0035 bdl 0.0007 
MS1243 0.0007 bdl 0.0003 
MS 1260 0.0008 0.0001 <0.0001 
MS 1261 0.0013 0.0001 0.0001 
MS 1262 0.0074 0.0001 0.0001 
MS1265 0.0005 <0.0001 0.0004 
MS1284 0.0085 bdl 0.0001 
MS1285 0.0068 bdl 0.0001 
MS1286 0.0082 bdl bdl 
MS1288 0.0012 bdl 0.0004 
MS1289 0.015 <0.0001 bdl 
MS1290 0.0023 <0.0001 0.0006 
MS1291 0.0071 bdl bdl 
MS1292 0.0011 bdl 0.0005 
MS1293 0.0122 0.0001 bdl 
MS1294 0.0035 bdl bdl 
MS1295 0.0016 bdl bdl 
MS1296 0.0021 bdl 0.0001 
MS1297 0.0016 bdl 0.0003 
MS1298 0.0281 bdl <0.0001 
MS1299 0.0005 bdl 0.0002 
MS1300 0.0028 bdl bdl 
MS1303 0.0016 bdl bdl 
MS1304 0.0045 bdl <0.0001 
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MS1305 0.0016 bdl 0.0002 
MS1307 0.0096 bdl 0.0001 
MS1308 0.0003 bdl 0.0001 
MS1310 0.0006 bdl <0.0001 
MS1312 0.0012 bdl bdl 
 
Numbers in red are analytes that exceed EPA MCLs 
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APPENDIX N: WELL PLAN FOR WELL PER B50 
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APPENDIX O: COMPLAINT FROM THE JANUARY 2019 FILE REVIEW 
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APPENDIX P: COMPLAINTS LISTED WITH THEIR ASSOCIATED CATEGORIES 
Complaint 
ID 
DEP Category Date 
Received 
Air 
Contaminati
on 
PAIRS Data 
Conversion 
Gas Migration Location Property 
Damage 
Water Supply 
323332 Water Supply 11/1/16 
    
1 1 
323395 Water Supply 11/4/16 
    
1 1 
323419 Water Supply 11/7/16 
    
1 1 
323530 Water Supply 11/9/16 
  
1 
 
1 1 
323595 Water Supply 11/14/16 
   
1 1 1 
323651 Water Supply 11/17/16 
  
1 
 
1 1 
323664 Leaking Gas 11/17/16 
  
1 
   
323679 Property 
Damage 
11/17/16 
   
1 1 
 
323696 Leaking Gas 11/18/16 1 
 
1 1 
  
323751 Property 
Damage 
11/22/16 
   
1 1 
 
323780 Water Supply 11/23/16 
    
1 1 
323782 Water Supply 11/23/16 
  
1 1 1 1 
323790 Leaking Gas 11/28/16 
  
1 1 
  
323800 Water Supply 11/28/16 
   
1 1 1 
323831 Property 
Damage 
11/30/16 
   
1 1 
 
323866 Water Supply 12/1/16 
   
1 1 
 
323917 General 12/5/16 1 
     
323967 Water Supply 12/7/16 
   
1 1 1 
324006 Water Supply 12/8/16 
    
1 1 
324039 Water Supply 12/12/16 1 
  
1 1 
 
324337 General 12/12/16 1 
  
1 
  
324091 Water Supply 12/13/16 
    
1 1 
324126 General 12/19/16 
   
1 
  
324278 Water Supply 12/28/16 
    
1 1 
324340 General 12/28/16 
   
1 1 
 
324375 Pollution 1/4/17 
      
324353 Water Supply 1/5/17 
    
1 1 
324425 Property 
Damage 
1/10/17 
   
1 1 1 
324607 Water Supply 1/20/17 
    
1 1 
324636 Pollution 1/20/17 
     
1 
324658 General 1/23/17 
      
324662 General 1/24/17 
      
324736 Water Supply 1/27/17 
    
1 1 
324740 Leaking Gas 1/27/17 1 
 
1 1 
  
324918 Water Supply 2/1/17 
  
1 
 
1 1 
324895 General 2/6/17 
   
1 
  
324927 Water Supply 2/7/17 
   
1 1 1 
324963 Pollution 2/9/17 
  
1 
   
324964 General 2/9/17 
   
1 
  
325171 Water Supply 2/9/17 
   
1 1 1 
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325043 Property 
Damage 
2/14/17 
   
1 
  
325066 General 2/14/17 
   
1 
  
325082 Water Supply 2/15/17 
    
1 1 
325161 Property 
Damage 
2/21/17 
   
1 
  
325525 General 2/23/17 
     
1 
325253 Property 
Damage 
2/24/17 
      
325274 Leaking Gas 2/27/17 
  
1 1 
  
325426 Property 
Damage 
3/1/17 
   
1 1 
 
325436 Property 
Damage 
3/2/17 
   
1 1 
 
325545 General 3/6/17 
    
1 
 
325453 Pollution 3/8/17 
   
1 1 1 
325462 Water Supply 3/8/17 
  
1 1 1 1 
325551 Property 
Damage 
3/8/17 
    
1 
 
325498 Water Supply 3/9/17 
    
1 1 
325505 Property 
Damage 
3/10/17 
   
1 1 
 
325570 Property 
Damage 
3/10/17 
   
1 1 1 
325585 Property 
Damage 
3/10/17 
   
1 1 
 
325615 Water Supply 3/21/17 
   
1 1 1 
325688 Water Supply 3/21/17 
    
1 1 
325689 Water Supply 3/21/17 
    
1 1 
325662 General 3/22/17 
   
1 1 
 
325730 Pollution 3/24/17 
   
1 1 1 
325865 Odor 3/30/17 1 
 
1 1 
  
325861 General 3/31/17 1 
 
1 1 
  
325886 Property 
Damage 
3/31/17 
   
1 1 
 
325910 Water Supply 4/3/17 
    
1 1 
325926 Pollution 4/3/17 
   
1 
 
1 
325923 Odor 4/4/17 1 
 
1 1 
  
325974 Pollution 4/6/17 
    
1 
 
326051 Water Supply 4/6/17 
    
1 1 
326071 Pollution 4/6/17 
  
1 1 1 
 
326211 Pollution 4/7/17 
   
1 
 
1 
326305 Property 
Damage 
4/12/17 
   
1 1 
 
326152 Water Supply 4/13/17 
   
1 1 1 
326179 Pollution 4/14/17 
  
1 1 
  
326217 Water Supply 4/17/17 
    
1 1 
326318 Water Supply 4/19/17 
   
1 1 1 
326437 Pollution 4/25/17 
   
1 1 
 
326441 General 4/25/17 
   
1 
  
326454 Water Supply 4/26/17 
   
1 1 1 
326480 Location 4/26/17 
   
1 
  
326519 Water Supply 4/28/17 
   
1 1 1 
326689 Water Supply 5/8/17 1 
  
1 1 1 
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326791 General 5/9/17 
   
1 1 1 
326779 Property 
Damage 
5/10/17 
   
1 1 
 
326785 General 5/11/17 
  
1 
 
1 
 
326884 Water Supply 5/16/17 
   
1 1 1 
326949 Leaking Gas 5/16/17 
  
1 1 1 
 
326917 General 5/17/17 
  
1 1 1 1 
326920 Water Supply 5/17/17 
  
1 1 1 1 
326937 Water Supply 5/18/17 
   
1 1 1 
329067 Property 
Damage 
5/21/17 
   
1 1 
 
327000 Water Supply 5/22/17 
   
1 1 1 
327002 General 5/23/17 
   
1 
  
327063 Water Supply 5/24/17 
    
1 1 
327160 Gas Migration 5/25/17 1 
 
1 1 1 
 
327142 General 5/25/17 
      
327178 Water Supply 5/26/17 
     
1 
327243 Water Supply 6/1/17 
     
1 
327246 General 6/1/17 
   
1 
  
327267 Property 
Damage 
6/1/17 
   
1 1 
 
327346 Water Supply 6/1/17 
   
1 1 1 
328358 General 6/2/17 
      
327376 General 6/5/17 1 
  
1 1 1 
327378 General 6/5/17 
   
1 1 
 
327430 General 6/8/17 
   
1 
 
1 
327449 Pollution 6/8/17 
      
327459 Water Supply 6/8/17 
   
1 1 1 
327562 Water Supply 6/12/17 
     
1 
327743 Water Supply 6/23/17 
   
1 
 
1 
327891 Property 
Damage 
6/26/17 
   
1 1 
 
327855 Water Supply 6/28/17 
   
1 1 1 
328002 Property 
Damage 
6/30/17 
   
1 1 
 
328046 Leaking Gas 7/3/17 1 
 
1 
   
327954 General 7/3/17 
   
1 
  
328039 Water Supply 7/6/17 
   
1 
 
1 
328063 Property 
Damage 
7/7/17 
   
1 1 
 
328142 Water Supply 7/12/17 
  
1 1 1 1 
328149 Property 
Damage 
7/13/17 
  
1 1 1 
 
328160 Water Supply 7/13/17 
   
1 1 1 
328200 General 7/13/17 
    
1 
 
328174 Water Supply 7/14/17 
   
1 1 1 
328335 General 7/17/17 
   
1 
  
328257 General 7/18/17 
      
328461 Leaking Gas 7/24/17 
  
1 
   
328463 Pollution 7/24/17 1 
  
1 
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328412 Pollution 7/26/17 1 
  
1 
  
328648 Property 
Damage 
8/5/17 
   
1 1 1 
328687 Water Supply 8/7/17 
    
1 1 
328717 Water Supply 8/8/17 
    
1 1 
328737 Water Supply 8/9/17 
   
1 1 1 
328742 Water Supply 8/9/17 
   
1 1 
 
328758 Water Supply 8/9/17 
   
1 1 1 
329036 General 8/16/17 
      
329015 Water Supply 8/18/17 
   
1 1 1 
329236 Water Supply 8/22/17 
   
1 1 1 
329169 Water Supply 8/24/17 
    
1 1 
329182 Water Supply 8/24/17 
   
1 1 1 
329223 Water Supply 8/26/17 
   
1 1 1 
329359 Water Supply 8/30/17 
   
1 1 1 
329636 Property 
Damage 
8/30/17 
  
1 1 1 
 
329577 Water Supply 9/5/17 
   
1 1 1 
329715 General 9/5/17 
  
1 1 1 
 
329520 General 9/13/17 
   
1 
  
329538 Water Supply 9/13/17 
  
1 
 
1 1 
329544 General 9/13/17 
   
1 
  
329701 Oil and Gas 
Well Incident 
9/14/17 1 
     
329849 General 9/14/17 
  
1 1 
  
329601 Water Supply 9/15/17 
   
1 1 1 
329860 Odor 9/18/17 
  
1 1 1 
 
329870 Water Supply 9/20/17 
   
1 1 1 
330041 Oil and Gas 
Well Incident 
9/21/17 
   
1 1 
 
329992 Water Supply 9/29/17 
   
1 1 1 
330068 Property 
Damage 
9/29/17 
   
1 1 
 
330044 Water Supply 10/2/17 
   
1 1 1 
330053 General 10/2/17 
   
1 
  
330141 General 10/5/17 
   
1 1 
 
330220 Water Supply 10/6/17 
    
1 1 
330325 Water Supply 10/13/17 
   
1 1 1 
330393 Property 
Damage 
10/16/17 
   
1 1 
 
330414 General 10/17/17 
   
1 
  
330385 General 10/18/17 
   
1 
  
330604 General 10/23/17 
   
1 
  
330610 Water Supply 10/24/17 
    
1 1 
330613 Water Supply 10/24/17 
   
1 1 
 
330633 Water Supply 10/27/17 
   
1 1 1 
330721 General 11/2/17 
   
1 
  
330780 Property 
Damage 
11/2/17 
   
1 1 
 
330820 Water Supply 11/6/17 
     
1 
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330865 Water Supply 11/9/17 
   
1 
  
330887 General 11/13/17 
   
1 
  
330893 Water Supply 11/14/17 
   
1 1 1 
330946 Water Supply 11/15/17 
   
1 1 1 
331045 Water Supply 11/21/17 
   
1 1 1 
331147 Water Supply 11/29/17 
    
1 1 
331226 Abandoned/Unre
gistered 
11/29/17 1 
 
1 1 
  
331168 Water Supply 11/30/17 
   
1 1 1 
331187 Property 
Damage 
11/30/17 
   
1 1 
 
331194 Water Supply 11/30/17 
   
1 1 1 
331244 Property 
Damage 
12/5/17 
   
1 1 
 
331414 General 12/13/17 
   
1 1 
 
331430 Water Supply 12/14/17 
    
1 1 
331480 Water Supply 12/19/17 
    
1 1 
331492 Water Supply 12/20/17 
    
1 1 
331641 Water Supply 1/2/18 
   
1 1 1 
331706 Property 
Damage 
1/5/18 
   
1 1 
 
331719 Property 
Damage 
1/8/18 
   
1 1 
 
331907 Location 1/8/18 
   
1 
  
331758 Water Supply 1/9/18 
   
1 1 1 
331819 Water Supply 1/12/18 
    
1 1 
331821 Water Supply 1/15/18 
    
1 1 
331951 General 1/22/18 1 
  
1 
  
332032 Property 
Damage 
1/25/18 
    
1 
 
332080 Water Supply 1/29/18 
   
1 1 1 
332174 Property 
Damage 
1/31/18 
   
1 1 
 
332261 General 2/5/18 
   
1 1 
 
332243 General 2/8/18 
   
1 
  
332253 Gas Migration 2/8/18 
  
1 1 1 1 
332366 General 2/15/18 
  
1 1 1 1 
332403 Property 
Damage 
2/16/18 
    
1 
 
332496 Property 
Damage 
2/22/18 
   
1 1 
 
332561 General 2/23/18 
   
1 
  
332614 Leaking Gas 2/27/18 
  
1 1 
  
332646 General 2/28/18 
   
1 1 
 
332708 Water Supply 2/28/18 
   
1 1 1 
332742 Property 
Damage 
3/1/18 
    
1 
 
332745 Property 
Damage 
3/2/18 
   
1 1 
 
332733 Property 
Damage 
3/4/18 
   
1 1 
 
332764 Water Supply 3/5/18 
   
1 1 1 
332827 General 3/5/18 
      
332782 Property 
Damage 
3/6/18 
   
1 1 
 
333015 General 3/14/18 
   
1 1 
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333084 Water Supply 3/20/18 
   
1 1 1 
333155 Leaking Gas 3/20/18 
  
1 
   
333188 Water Supply 3/21/18 
    
1 1 
333305 Water Supply 3/29/18 
   
1 1 1 
333374 General 4/3/18 
    
1 1 
333425 General 4/5/18 
   
1 
  
333474 General 4/9/18 
   
1 
  
333496 Water Supply 4/10/18 
     
1 
333528 Water Supply 4/10/18 
   
1 1 1 
333541 Property 
Damage 
4/12/18 
   
1 1 
 
333752 Property 
Damage 
4/19/18 
    
1 
 
333802 Water Supply 4/24/18 
    
1 1 
333995 Property 
Damage 
4/24/18 
   
1 1 
 
333823 Property 
Damage 
4/25/18 
   
1 1 
 
334080 Property 
Damage 
4/25/18 
      
333884 Property 
Damage 
4/30/18 
   
1 
  
334116 Property 
Damage 
4/30/18 
    
1 
 
334154 Abandoned/Unre
gistered 
5/1/18 
    
1 
 
334460 Water Supply 5/10/18 
    
1 1 
334463 Property 
Damage 
5/13/18 
   
1 1 
 
334199 Water Supply 5/14/18 
    
1 1 
334261 Water Supply 5/16/18 
    
1 1 
334487 General 5/18/18 
   
1 
  
334340 Water Supply 5/21/18 
  
1 
 
1 1 
334341 Water Supply 5/21/18 
     
1 
334522 Water Supply 5/25/18 
   
1 1 1 
334572 Water Supply 5/30/18 
    
1 1 
443641 Property 
Damage 
6/3/18 
   
1 1 
 
334711 Water Supply 6/5/18 
   
1 1 1 
334802 Water Supply 6/7/18 
     
1 
334807 Property 
Damage 
6/7/18 
      
334826 General 6/8/18 
   
1 1 
 
334831 Water Supply 6/8/18 
    
1 1 
334839 Water Supply 6/9/18 
    
1 1 
334871 Property 
Damage 
6/11/18 
   
1 1 
 
334968 Pollution 6/11/18 
   
1 
  
335042 Property 
Damage 
6/18/18 
   
1 1 
 
335052 Odor 6/18/18 1 
 
1 1 
  
335061 Odor 6/18/18 
  
1 1 
 
1 
335062 Property 
Damage 
6/20/18 
   
1 1 
 
335067 Water Supply 6/20/18 
    
1 1 
335120 Water Supply 6/22/18 
   
1 1 1 
335227 General 6/22/18 
    
1 
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335162 Property 
Damage 
6/26/18 
   
1 1 
 
335147 Water Supply 6/26/18 
   
1 1 1 
335280 Leaking Gas 6/26/18 
  
1 
   
335381 Water Supply 6/27/18 
     
1 
335386 General 6/28/18 
   
1 
  
335273 Water Supply 6/29/18 
  
1 1 1 1 
335448 General 6/29/18 
   
1 1 
 
335331 Property 
Damage 
7/3/18 
   
1 1 
 
335392 Pollution 7/6/18 
   
1 1 
 
335512 Water Supply 7/9/18 
   
1 1 1 
335588 Water Supply 7/16/18 
   
1 1 1 
336159 Property 
Damage 
7/18/18 
   
1 1 
 
336259 Water Supply 7/19/18 
     
1 
336282 Water Supply 7/23/18 
    
1 1 
335868 Odor 7/27/18 1 
 
1 1 
  
336507 General 7/31/18 
  
1 
 
1 
 
335973 Property 
Damage 
8/2/18 
   
1 1 
 
335986 Water Supply 8/2/18 
   
1 
 
1 
336515 General 8/2/18 
  
1 1 
  
336038 Water Supply 8/6/18 
    
1 1 
336024 Water Supply 8/6/18 
   
1 
 
1 
336088 General 8/8/18 
   
1 
  
336125 Water Supply 8/9/18 
   
1 
 
1 
336198 Water Supply 8/13/18 
   
1 1 1 
336311 Water Supply 8/16/18 
   
1 1 1 
336528 Water Supply 8/27/18 
    
1 1 
336552 Water Supply 8/28/18 
   
1 1 1 
336569 Water Supply 8/28/18 
  
1 1 1 1 
336850 Property 
Damage 
8/29/18 
   
1 1 
 
336852 General 8/30/18 
     
1 
336941 Property 
Damage 
8/31/18 
   
1 1 
 
336660 Property 
Damage 
9/4/18 
   
1 1 
 
336725 Property 
Damage 
9/6/18 
   
1 1 
 
338642 General 9/6/18 
   
1 
  
336930 Water Supply 9/7/18 
    
1 1 
336931 Water Supply 9/7/18 
    
1 1 
336815 General 9/11/18 
   
1 1 1 
337011 Pollution 9/13/18 
   
1 1 
 
336927 Water Supply 9/14/18 
   
1 1 1 
336928 Water Supply 9/14/18 
    
1 1 
336947 Leaking Gas 9/14/18 
  
1 1 1 
 
337004 Property 
Damage 
9/15/18 
   
1 1 
 
336969 Leaking Gas 9/17/18 1 
 
1 1 
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337019 General 9/20/18 
      
337062 Property 
Damage 
9/20/18 
   
1 1 
 
337148 Property 
Damage 
9/25/18 
   
1 1 
 
337576 General 9/30/18 
   
1 1 
 
337271 General 10/1/18 
   
1 
  
337257 Water Supply 10/1/18 
    
1 1 
337661 General 10/18/18 
   
1 
  
337740 Water Supply 10/20/18 
    
1 
 
337721 Leaking Gas 10/22/18 
  
1 1 
  
338268 Property 
Damage 
11/19/18 
    
1 
 
338379 General 11/26/18 
   
1 
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Complaint 
ID 
Date Received DEP Category Water Contamination Oil or Gas Well 
Incident 
Odor Leaking Gas Pollution Leaking Oil 
323332 11/1/2016 Water Supply 1 1 
  
1 
 
323395 11/4/2016 Water Supply 1 1 
  
1 
 
323419 11/7/2016 Water Supply 
 
1 
    
323530 11/9/2016 Water Supply 1 1 
 
1 1 
 
323595 11/14/2016 Water Supply 1 1 1 
 
1 
 
323651 11/17/2016 Water Supply 1 1 1 1 
  
323664 11/17/2016 Leaking Gas 1 1 1 1 1 
 
323679 11/17/2016 Property Damage 
 
1 
    
323696 11/18/2016 Leaking Gas 
 
1 1 1 1 
 
323751 11/22/2016 Property Damage 
 
1 
    
323780 11/23/2016 Water Supply 1 1 
  
1 
 
323782 11/23/2016 Water Supply 1 1 1 1 1 
 
323790 11/28/2016 Leaking Gas 
 
1 1 1 1 
 
323800 11/28/2016 Water Supply 
 
1 
    
323831 11/30/2016 Property Damage 
 
1 
    
323866 12/1/2016 Water Supply 1 1 
    
323917 12/5/2016 General 
 
1 
  
1 
 
323967 12/7/2016 Water Supply 
 
1 
    
324006 12/8/2016 Water Supply 1 1 
  
1 
 
324039 12/12/2016 Water Supply 1 1 1 
 
1 
 
324337 12/12/2016 General 1 1 1 
 
1 
 
324091 12/13/2016 Water Supply 
 
1 
    
324126 12/19/2016 General 
 
1 
    
324278 12/28/2016 Water Supply 
 
1 
    
324340 12/28/2016 General 
 
1 
    
324375 1/4/2017 Pollution 1 1 
  
1 
 
324353 1/5/2017 Water Supply 1 1 
  
1 
 
324425 1/10/2017 Property Damage 
 
1 
  
1 
 
324607 1/20/2017 Water Supply 1 1 
  
1 
 
324636 1/20/2017 Pollution 1 1 
  
1 
 
324658 1/23/2017 General 
 
1 
  
1 
 
324662 1/24/2017 General 1 1 
  
1 
 
324736 1/27/2017 Water Supply 1 1 
  
1 
 
324740 1/27/2017 Leaking Gas 
 
1 1 1 
  
324918 2/1/2017 Water Supply 1 1 
 
1 1 
 
324895 2/6/2017 General 
 
1 
  
1 
 
324927 2/7/2017 Water Supply 1 1 
    
324963 2/9/2017 Pollution 1 1 
 
1 1 
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324964 2/9/2017 General 
      
325171 2/9/2017 Water Supply 1 1 
  
1 
 
325043 2/14/2017 Property Damage 1 1 
  
1 
 
325066 2/14/2017 General 
    
1 
 
325082 2/15/2017 Water Supply 1 1 
  
1 
 
325161 2/21/2017 Property Damage 1 1 
  
1 
 
325525 2/23/2017 General 1 1 
  
1 
 
325253 2/24/2017 Property Damage 
 
1 
  
1 
 
325274 2/27/2017 Leaking Gas 
 
1 
 
1 1 
 
325426 3/1/2017 Property Damage 1 1 
  
1 
 
325436 3/2/2017 Property Damage 
 
1 
    
325545 3/6/2017 General 1 1 
    
325453 3/8/2017 Pollution 1 1 
  
1 
 
325462 3/8/2017 Water Supply 1 1 
 
1 1 
 
325551 3/8/2017 Property Damage 1 
   
1 
 
325498 3/9/2017 Water Supply 1 
   
1 
 
325505 3/10/2017 Property Damage 1 1 
  
1 
 
325570 3/10/2017 Property Damage 1 1 
  
1 
 
325585 3/10/2017 Property Damage 
 
1 
  
1 
 
325615 3/21/2017 Water Supply 1 1 
  
1 
 
325688 3/21/2017 Water Supply 1 1 
  
1 
 
325689 3/21/2017 Water Supply 1 1 1 
 
1 
 
325662 3/22/2017 General 
      
325730 3/24/2017 Pollution 1 1 
  
1 
 
325865 3/30/2017 Odor 
 
1 1 1 1 
 
325861 3/31/2017 General 1 1 1 1 1 
 
325886 3/31/2017 Property Damage 1 1 
  
1 
 
325910 4/3/2017 Water Supply 1 1 1 
 
1 
 
325926 4/3/2017 Pollution 1 1 
  
1 
 
325923 4/4/2017 Odor 1 1 1 1 1 
 
325974 4/6/2017 Pollution 
 
1 
  
1 
 
326051 4/6/2017 Water Supply 1 1 1 
 
1 1 
326071 4/6/2017 Pollution 1 1 1 1 1 
 
326211 4/7/2017 Pollution 1 1 
  
1 
 
326305 4/12/2017 Property Damage 1 1 
    
326152 4/13/2017 Water Supply 1 1 
  
1 
 
326179 4/14/2017 Pollution 1 1 
 
1 1 
 
326217 4/17/2017 Water Supply 1 1 1 
 
1 
 
326318 4/19/2017 Water Supply 1 1 
  
1 
 
326437 4/25/2017 Pollution 
 
1 
  
1 1 
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326441 4/25/2017 General 
 
1 
    
326454 4/26/2017 Water Supply 1 1 1 
 
1 
 
326480 4/26/2017 Location 
 
1 
  
1 
 
326519 4/28/2017 Water Supply 1 1 
    
326689 5/8/2017 Water Supply 1 1 
  
1 
 
326791 5/9/2017 General 1 1 
  
1 
 
326779 5/10/2017 Property Damage 
 
1 
    
326785 5/11/2017 General 
 
1 
 
1 1 
 
326884 5/16/2017 Water Supply 1 1 1 
 
1 
 
326949 5/16/2017 Leaking Gas 
 
1 1 1 1 
 
326917 5/17/2017 General 1 1 
 
1 1 
 
326920 5/17/2017 Water Supply 1 1 1 1 1 
 
326937 5/18/2017 Water Supply 1 1 
  
1 
 
329067 5/21/2017 Property Damage 
 
1 
  
1 
 
327000 5/22/2017 Water Supply 1 1 
  
1 
 
327002 5/23/2017 General 
 
1 
    
327063 5/24/2017 Water Supply 1 1 
  
1 
 
327160 5/25/2017 Gas Migration 1 1 1 1 1 
 
327142 5/25/2017 General 1 1 
  
1 
 
327178 5/26/2017 Water Supply 1 
   
1 
 
327243 6/1/2017 Water Supply 
      
327246 6/1/2017 General 
 
1 
    
327267 6/1/2017 Property Damage 
 
1 
    
327346 6/1/2017 Water Supply 1 1 1 
 
1 
 
328358 6/2/2017 General 
 
1 
  
1 1 
327376 6/5/2017 General 1 1 
  
1 
 
327378 6/5/2017 General 
 
1 
    
327430 6/8/2017 General 1 1 
  
1 
 
327449 6/8/2017 Pollution 1 
   
1 
 
327459 6/8/2017 Water Supply 1 1 
  
1 
 
327562 6/12/2017 Water Supply 1 1 
  
1 
 
327743 6/23/2017 Water Supply 
 
1 
    
327891 6/26/2017 Property Damage 
 
1 
    
327855 6/28/2017 Water Supply 
 
1 
    
328002 6/30/2017 Property Damage 
 
1 
    
328046 7/3/2017 Leaking Gas 
 
1 1 1 1 
 
327954 7/3/2017 General 
 
1 
    
328039 7/6/2017 Water Supply 
 
1 
    
328063 7/7/2017 Property Damage 
 
1 
  
1 
 
328142 7/12/2017 Water Supply 1 1 1 1 1 
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328149 7/13/2017 Property Damage 
 
1 1 1 1 
 
328160 7/13/2017 Water Supply 
      
328200 7/13/2017 General 
 
1 
    
328174 7/14/2017 Water Supply 1 1 
  
1 
 
328335 7/17/2017 General 1 
   
1 
 
328257 7/18/2017 General 
 
1 
  
1 
 
328461 7/24/2017 Leaking Gas 
 
1 1 1 1 
 
328463 7/24/2017 Pollution 
 
1 
  
1 
 
328412 7/26/2017 Pollution 
 
1 
  
1 
 
328648 8/5/2017 Property Damage 1 1 
  
1 
 
328687 8/7/2017 Water Supply 
      
328717 8/8/2017 Water Supply 1 1 1 
 
1 
 
328737 8/9/2017 Water Supply 1 1 
  
1 
 
328742 8/9/2017 Water Supply 1 1 
  
1 
 
328758 8/9/2017 Water Supply 
      
329036 8/16/2017 General 
 
1 
    
329015 8/18/2017 Water Supply 1 1 1 
 
1 
 
329236 8/22/2017 Water Supply 1 1 1 
 
1 1 
329169 8/24/2017 Water Supply 1 1 
  
1 
 
329182 8/24/2017 Water Supply 1 1 
  
1 
 
329223 8/26/2017 Water Supply 1 1 1 
 
1 
 
329359 8/30/2017 Water Supply 1 1 
  
1 
 
329636 8/30/2017 Property Damage 
 
1 
 
1 1 1 
329577 9/5/2017 Water Supply 1 1 
  
1 
 
329715 9/5/2017 General 
 
1 
 
1 1 1 
329520 9/13/2017 General 
 
1 
    
329538 9/13/2017 Water Supply 1 1 1 1 1 
 
329544 9/13/2017 General 
 
1 
    
329701 9/14/2017 Oil and Gas Well 
Incident 
 
1 
  
1 
 
329849 9/14/2017 General 
 
1 
 
1 1 
 
329601 9/15/2017 Water Supply 1 1 
  
1 
 
329860 9/18/2017 Odor 
   
1 1 
 
329870 9/20/2017 Water Supply 1 1 1 
 
1 
 
330041 9/21/2017 Oil and Gas Well 
Incident 
 
1 
  
1 
 
329992 9/29/2017 Water Supply 1 1 1 
 
1 
 
330068 9/29/2017 Property Damage 
 
1 
    
330044 10/2/2017 Water Supply 
 
1 
  
1 
 
330053 10/2/2017 General 
 
1 
  
1 
 
330141 10/5/2017 General 
 
1 
  
1 1 
330220 10/6/2017 Water Supply 1 1 1 
 
1 
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330325 10/13/2017 Water Supply 
 
1 
    
330393 10/16/2017 Property Damage 
 
1 
    
330414 10/17/2017 General 
 
1 
    
330385 10/18/2017 General 
 
1 
    
330604 10/23/2017 General 
 
1 
    
330610 10/24/2017 Water Supply 1 
 
1 
 
1 
 
330613 10/24/2017 Water Supply 
 
1 
    
330633 10/27/2017 Water Supply 1 1 
  
1 
 
330721 11/2/2017 General 
 
1 
    
330780 11/2/2017 Property Damage 
 
1 
    
330820 11/6/2017 Water Supply 1 1 
  
1 
 
330865 11/9/2017 Water Supply 
 
1 
    
330887 11/13/2017 General 
 
1 
    
330893 11/14/2017 Water Supply 1 1 
  
1 
 
330946 11/15/2017 Water Supply 
 
1 
    
331045 11/21/2017 Water Supply 1 1 1 
 
1 
 
331147 11/29/2017 Water Supply 
 
1 
    
331226 11/29/2017 Abandoned/Unregister
ed 
 
1 
 
1 1 
 
331168 11/30/2017 Water Supply 1 1 
  
1 
 
331187 11/30/2017 Property Damage 
 
1 
    
331194 11/30/2017 Water Supply 1 1 
  
1 
 
331244 12/5/2017 Property Damage 
 
1 
  
1 
 
331414 12/13/2017 General 
 
1 
    
331430 12/14/2017 Water Supply 
 
1 
    
331480 12/19/2017 Water Supply 1 1 
  
1 
 
331492 12/20/2017 Water Supply 1 1 
  
1 1 
331641 1/2/2018 Water Supply 
 
1 
    
331706 1/5/2018 Property Damage 
 
1 
    
331719 1/8/2018 Property Damage 
 
1 
    
331907 1/8/2018 Location 
 
1 
    
331758 1/9/2018 Water Supply 1 1 
  
1 
 
331819 1/12/2018 Water Supply 
 
1 
    
331821 1/15/2018 Water Supply 1 1 
  
1 
 
331951 1/22/2018 General 
 
1 
    
332032 1/25/2018 Property Damage 
 
1 
    
332080 1/29/2018 Water Supply 
 
1 
  
1 
 
332174 1/31/2018 Property Damage 
 
1 
  
1 
 
332261 2/5/2018 General 
 
1 
    
332243 2/8/2018 General 
 
1 
    
332253 2/8/2018 Gas Migration 1 1 
 
1 1 
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332366 2/15/2018 General 1 1 1 1 1 
 
332403 2/16/2018 Property Damage 
 
1 
    
332496 2/22/2018 Property Damage 1 1 
  
1 
 
332561 2/23/2018 General 
 
1 
    
332614 2/27/2018 Leaking Gas 
 
1 1 1 1 
 
332646 2/28/2018 General 
 
1 
  
1 
 
332708 2/28/2018 Water Supply 1 1 
  
1 
 
332742 3/1/2018 Property Damage 
 
1 
    
332745 3/2/2018 Property Damage 
 
1 
    
332733 3/4/2018 Property Damage 
 
1 
    
332764 3/5/2018 Water Supply 
 
1 
    
332827 3/5/2018 General 
 
1 
    
332782 3/6/2018 Property Damage 1 
   
1 
 
333015 3/14/2018 General 
 
1 
    
333084 3/20/2018 Water Supply 
 
1 
    
333155 3/20/2018 Leaking Gas 
 
1 1 1 1 
 
333188 3/21/2018 Water Supply 1 1 
  
1 
 
333305 3/29/2018 Water Supply 1 1 1 
 
1 
 
333374 4/3/2018 General 1 1 
  
1 
 
333425 4/5/2018 General 1 1 
  
1 
 
333474 4/9/2018 General 
      
333496 4/10/2018 Water Supply 1 1 
  
1 
 
333528 4/10/2018 Water Supply 1 1 
  
1 
 
333541 4/12/2018 Property Damage 
 
1 
  
1 
 
333752 4/19/2018 Property Damage 
 
1 
    
333802 4/24/2018 Water Supply 1 1 
  
1 
 
333995 4/24/2018 Property Damage 
 
1 
    
333823 4/25/2018 Property Damage 1 1 
  
1 
 
334080 4/25/2018 Property Damage 
 
1 
    
333884 4/30/2018 Property Damage 
 
1 
    
334116 4/30/2018 Property Damage 
 
1 
  
1 
 
334154 5/1/2018 Abandoned/Unregister
ed 
 
1 
    
334460 5/10/2018 Water Supply 1 1 
  
1 
 
334463 5/13/2018 Property Damage 
 
1 
  
1 
 
334199 5/14/2018 Water Supply 1 1 
  
1 
 
334261 5/16/2018 Water Supply 1 1 
  
1 
 
334487 5/18/2018 General 1 1 
  
1 
 
334340 5/21/2018 Water Supply 1 1 
 
1 1 
 
334341 5/21/2018 Water Supply 1 
 
1 
 
1 
 
334522 5/25/2018 Water Supply 1 1 
  
1 
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334572 5/30/2018 Water Supply 1 1 1 
 
1 
 
443641 6/3/2018 Property Damage 
 
1 
  
1 
 
334711 6/5/2018 Water Supply 1 1 
  
1 
 
334802 6/7/2018 Water Supply 
 
1 
    
334807 6/7/2018 Property Damage 1 1 
  
1 
 
334826 6/8/2018 General 
      
334831 6/8/2018 Water Supply 1 1 
  
1 
 
334839 6/9/2018 Water Supply 1 1 
  
1 
 
334871 6/11/2018 Property Damage 
 
1 
    
334968 6/11/2018 Pollution 1 1 
  
1 
 
335042 6/18/2018 Property Damage 
 
1 
  
1 
 
335052 6/18/2018 Odor 
 
1 1 1 1 
 
335061 6/18/2018 Odor 1 1 1 1 1 
 
335062 6/20/2018 Property Damage 1 1 
  
1 
 
335067 6/20/2018 Water Supply 1 
   
1 
 
335120 6/22/2018 Water Supply 1 1 
  
1 
 
335227 6/22/2018 General 1 1 
  
1 
 
335162 6/26/2018 Property Damage 
 
1 
    
335147 6/26/2018 Water Supply 
 
1 
    
335280 6/26/2018 Leaking Gas 1 1 
 
1 1 
 
335381 6/27/2018 Water Supply 
      
335386 6/28/2018 General 
 
1 
    
335273 6/29/2018 Water Supply 1 1 1 1 1 
 
335448 6/29/2018 General 
 
1 
    
335331 7/3/2018 Property Damage 
 
1 
  
1 
 
335392 7/6/2018 Pollution 1 1 
  
1 
 
335512 7/9/2018 Water Supply 1 1 
  
1 
 
335588 7/16/2018 Water Supply 1 1 
  
1 
 
336159 7/18/2018 Property Damage 
 
1 
    
336259 7/19/2018 Water Supply 1 1 
  
1 
 
336282 7/23/2018 Water Supply 
 
1 
    
335868 7/27/2018 Odor 
 
1 1 1 1 
 
336507 7/31/2018 General 
 
1 
 
1 1 
 
335973 8/2/2018 Property Damage 
 
1 
    
335986 8/2/2018 Water Supply 
 
1 
    
336515 8/2/2018 General 
 
1 
 
1 1 
 
336038 8/6/2018 Water Supply 1 1 
  
1 
 
336024 8/6/2018 Water Supply 1 1 
  
1 1 
336088 8/8/2018 General 
 
1 
    
336125 8/9/2018 Water Supply 1 1 
  
1 
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336198 8/13/2018 Water Supply 1 1 
  
1 
 
336311 8/16/2018 Water Supply 1 1 1 
 
1 
 
336528 8/27/2018 Water Supply 1 1 
  
1 
 
336552 8/28/2018 Water Supply 1 1 1 
 
1 
 
336569 8/28/2018 Water Supply 1 1 
 
1 1 
 
336850 8/29/2018 Property Damage 
 
1 
  
1 
 
336852 8/30/2018 General 
      
336941 8/31/2018 Property Damage 1 1 
  
1 
 
336660 9/4/2018 Property Damage 
 
1 
  
1 
 
336725 9/6/2018 Property Damage 1 1 
  
1 
 
338642 9/6/2018 General 
 
1 
    
336930 9/7/2018 Water Supply 1 1 
  
1 
 
336931 9/7/2018 Water Supply 1 1 
  
1 
 
336815 9/11/2018 General 1 1 
  
1 
 
337011 9/13/2018 Pollution 1 1 
  
1 
 
336927 9/14/2018 Water Supply 1 1 
  
1 
 
336928 9/14/2018 Water Supply 1 1 
  
1 
 
336947 9/14/2018 Leaking Gas 
 
1 
 
1 1 
 
337004 9/15/2018 Property Damage 
 
1 
    
336969 9/17/2018 Leaking Gas 
 
1 
 
1 1 
 
337019 9/20/2018 General 1 1 
  
1 
 
337062 9/20/2018 Property Damage 
 
1 
    
337148 9/25/2018 Property Damage 
 
1 
  
1 
 
337576 9/30/2018 General 
 
1 
    
337271 10/1/2018 General 
 
1 
    
337257 10/1/2018 Water Supply 1 1 1 
 
1 
 
337661 10/18/2018 General 1 1 
  
1 
 
337740 10/20/2018 Water Supply 1 1 
  
1 1 
337721 10/22/2018 Leaking Gas 
 
1 
 
1 1 
 
338268 11/19/2018 Property Damage 
 
1 
  
1 
 
338379 11/26/2018 General 
 
1 
    
   
157 288 50 47 209 10 
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Complaint 
ID 
Date Received DEP Category Abandoned/Unregistered General Spill Response Dust Earth Disturbances 
323332 11/1/2016 Water Supply 
 
1 
   
323395 11/4/2016 Water Supply 
 
1 
   
323419 11/7/2016 Water Supply 
 
1 
   
323530 11/9/2016 Water Supply 
 
1 
   
323595 11/14/2016 Water Supply 
 
1 
   
323651 11/17/2016 Water Supply 
 
1 
   
323664 11/17/2016 Leaking Gas 
 
1 1 
  
323679 11/17/2016 Property Damage 
 
1 
  
1 
323696 11/18/2016 Leaking Gas 
 
1 
   
323751 11/22/2016 Property Damage 
 
1 
  
1 
323780 11/23/2016 Water Supply 
 
1 
   
323782 11/23/2016 Water Supply 
 
1 
   
323790 11/28/2016 Leaking Gas 1 1 1 
  
323800 11/28/2016 Water Supply 
 
1 
   
323831 11/30/2016 Property Damage 
 
1 
  
1 
323866 12/1/2016 Water Supply 
 
1 
   
323917 12/5/2016 General 
 
1 
   
323967 12/7/2016 Water Supply 
 
1 
   
324006 12/8/2016 Water Supply 
 
1 
   
324039 12/12/2016 Water Supply 
 
1 
   
324337 12/12/2016 General 
 
1 
   
324091 12/13/2016 Water Supply 
 
1 
   
324126 12/19/2016 General 
 
1 
  
1 
324278 12/28/2016 Water Supply 
 
1 
   
324340 12/28/2016 General 
 
1 
  
1 
324375 1/4/2017 Pollution 
 
1 
  
1 
324353 1/5/2017 Water Supply 
 
1 
   
324425 1/10/2017 Property Damage 
 
1 
  
1 
324607 1/20/2017 Water Supply 
 
1 
   
324636 1/20/2017 Pollution 
 
1 1 
  
324658 1/23/2017 General 
 
1 1 1 
 
324662 1/24/2017 General 
 
1 1 
 
1 
324736 1/27/2017 Water Supply 
 
1 
   
324740 1/27/2017 Leaking Gas 
 
1 
   
324918 2/1/2017 Water Supply 
 
1 
   
324895 2/6/2017 General 
 
1 
   
324927 2/7/2017 Water Supply 
 
1 
  
1 
324963 2/9/2017 Pollution 
 
1 1 
  
324964 2/9/2017 General 
 
1 
  
1 
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325171 2/9/2017 Water Supply 
 
1 1 
  
325043 2/14/2017 Property Damage 
 
1 
   
325066 2/14/2017 General 
 
1 
   
325082 2/15/2017 Water Supply 
 
1 
   
325161 2/21/2017 Property Damage 
 
1 1 
  
325525 2/23/2017 General 
 
1 1 
  
325253 2/24/2017 Property Damage 
 
1 
  
1 
325274 2/27/2017 Leaking Gas 
 
1 1 
  
325426 3/1/2017 Property Damage 
 
1 1 
  
325436 3/2/2017 Property Damage 
 
1 
   
325545 3/6/2017 General 
 
1 
  
1 
325453 3/8/2017 Pollution 
 
1 1 
  
325462 3/8/2017 Water Supply 
 
1 1 
  
325551 3/8/2017 Property Damage 
 
1 
  
1 
325498 3/9/2017 Water Supply 
 
1 
   
325505 3/10/2017 Property Damage 
 
1 
  
1 
325570 3/10/2017 Property Damage 
 
1 
   
325585 3/10/2017 Property Damage 
 
1 
 
1 
 
325615 3/21/2017 Water Supply 
 
1 
   
325688 3/21/2017 Water Supply 
 
1 
   
325689 3/21/2017 Water Supply 
 
1 
   
325662 3/22/2017 General 
 
1 
   
325730 3/24/2017 Pollution 
 
1 1 
  
325865 3/30/2017 Odor 
 
1 
   
325861 3/31/2017 General 1 1 1 
  
325886 3/31/2017 Property Damage 
 
1 1 
 
1 
325910 4/3/2017 Water Supply 
 
1 
   
325926 4/3/2017 Pollution 
 
1 1 
  
325923 4/4/2017 Odor 
 
1 
   
325974 4/6/2017 Pollution 
 
1 1 
  
326051 4/6/2017 Water Supply 
 
1 
   
326071 4/6/2017 Pollution 
 
1 
   
326211 4/7/2017 Pollution 
 
1 1 
  
326305 4/12/2017 Property Damage 
 
1 
  
1 
326152 4/13/2017 Water Supply 
 
1 
  
1 
326179 4/14/2017 Pollution 
 
1 1 
  
326217 4/17/2017 Water Supply 
 
1 
   
326318 4/19/2017 Water Supply 
 
1 
   
326437 4/25/2017 Pollution 
 
1 1 
  
326441 4/25/2017 General 1 1 
  
1 
  
158 
 
326454 4/26/2017 Water Supply 
 
1 
   
326480 4/26/2017 Location 
 
1 
   
326519 4/28/2017 Water Supply 
 
1 
  
1 
326689 5/8/2017 Water Supply 
 
1 
 
1 
 
326791 5/9/2017 General 
 
1 1 
  
326779 5/10/2017 Property Damage 
 
1 
  
1 
326785 5/11/2017 General 
 
1 1 
  
326884 5/16/2017 Water Supply 
 
1 
   
326949 5/16/2017 Leaking Gas 
 
1 1 
  
326917 5/17/2017 General 
 
1 1 
  
326920 5/17/2017 Water Supply 
 
1 
 
1 
 
326937 5/18/2017 Water Supply 
 
1 
   
329067 5/21/2017 Property Damage 
 
1 
  
1 
327000 5/22/2017 Water Supply 
 
1 
   
327002 5/23/2017 General 
 
1 
  
1 
327063 5/24/2017 Water Supply 
 
1 
   
327160 5/25/2017 Gas Migration 
 
1 1 
  
327142 5/25/2017 General 
 
1 
   
327178 5/26/2017 Water Supply 
 
1 
   
327243 6/1/2017 Water Supply 
 
1 
   
327246 6/1/2017 General 
 
1 
   
327267 6/1/2017 Property Damage 
 
1 
  
1 
327346 6/1/2017 Water Supply 
 
1 
   
328358 6/2/2017 General 
 
1 1 
  
327376 6/5/2017 General 
 
1 
 
1 
 
327378 6/5/2017 General 
 
1 
  
1 
327430 6/8/2017 General 
 
1 1 
  
327449 6/8/2017 Pollution 
 
1 
   
327459 6/8/2017 Water Supply 
 
1 
   
327562 6/12/2017 Water Supply 
 
1 
   
327743 6/23/2017 Water Supply 
 
1 
   
327891 6/26/2017 Property Damage 
 
1 
  
1 
327855 6/28/2017 Water Supply 
 
1 
  
1 
328002 6/30/2017 Property Damage 
 
1 
  
1 
328046 7/3/2017 Leaking Gas 
 
1 
   
327954 7/3/2017 General 
 
1 
   
328039 7/6/2017 Water Supply 
 
1 
   
328063 7/7/2017 Property Damage 
 
1 
  
1 
328142 7/12/2017 Water Supply 
 
1 
   
328149 7/13/2017 Property Damage 
 
1 1 
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328160 7/13/2017 Water Supply 
 
1 
  
1 
328200 7/13/2017 General 
 
1 
  
1 
328174 7/14/2017 Water Supply 
 
1 
   
328335 7/17/2017 General 
 
1 
   
328257 7/18/2017 General 
 
1 
   
328461 7/24/2017 Leaking Gas 
 
1 1 
  
328463 7/24/2017 Pollution 
 
1 
 
1 
 
328412 7/26/2017 Pollution 
 
1 
 
1 
 
328648 8/5/2017 Property Damage 
 
1 
  
1 
328687 8/7/2017 Water Supply 
 
1 
   
328717 8/8/2017 Water Supply 
 
1 
   
328737 8/9/2017 Water Supply 
 
1 
   
328742 8/9/2017 Water Supply 
 
1 
  
1 
328758 8/9/2017 Water Supply 
 
1 
   
329036 8/16/2017 General 
 
1 
   
329015 8/18/2017 Water Supply 
 
1 
   
329236 8/22/2017 Water Supply 
 
1 1 
  
329169 8/24/2017 Water Supply 
 
1 
   
329182 8/24/2017 Water Supply 
 
1 
   
329223 8/26/2017 Water Supply 
 
1 
   
329359 8/30/2017 Water Supply 
 
1 
   
329636 8/30/2017 Property Damage 
 
1 1 
  
329577 9/5/2017 Water Supply 
 
1 
   
329715 9/5/2017 General 
 
1 1 
  
329520 9/13/2017 General 1 1 
   
329538 9/13/2017 Water Supply 
 
1 
   
329544 9/13/2017 General 
 
1 
   
329701 9/14/2017 Oil and Gas Well 
Incident 
 
1 
  
1 
329849 9/14/2017 General 1 1 1 
  
329601 9/15/2017 Water Supply 
 
1 
   
329860 9/18/2017 Odor 
 
1 
   
329870 9/20/2017 Water Supply 
 
1 
   
330041 9/21/2017 Oil and Gas Well 
Incident 
 
1 1 
  
329992 9/29/2017 Water Supply 
 
1 
   
330068 9/29/2017 Property Damage 
 
1 
  
1 
330044 10/2/2017 Water Supply 
 
1 
   
330053 10/2/2017 General 
 
1 
   
330141 10/5/2017 General 
 
1 1 
  
330220 10/6/2017 Water Supply 
 
1 
   
330325 10/13/2017 Water Supply 
 
1 
  
1 
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330393 10/16/2017 Property Damage 
 
1 
  
1 
330414 10/17/2017 General 
 
1 
  
1 
330385 10/18/2017 General 
 
1 
  
1 
330604 10/23/2017 General 
 
1 
  
1 
330610 10/24/2017 Water Supply 
 
1 
   
330613 10/24/2017 Water Supply 
 
1 
   
330633 10/27/2017 Water Supply 
 
1 
   
330721 11/2/2017 General 
 
1 
   
330780 11/2/2017 Property Damage 
 
1 
  
1 
330820 11/6/2017 Water Supply 
 
1 
   
330865 11/9/2017 Water Supply 
 
1 
   
330887 11/13/2017 General 
 
1 
  
1 
330893 11/14/2017 Water Supply 
 
1 
   
330946 11/15/2017 Water Supply 
 
1 
   
331045 11/21/2017 Water Supply 
 
1 
   
331147 11/29/2017 Water Supply 
 
1 
   
331226 11/29/2017 Abandoned/Unregistered 1 1 
   
331168 11/30/2017 Water Supply 
 
1 
   
331187 11/30/2017 Property Damage 
 
1 
  
1 
331194 11/30/2017 Water Supply 
 
1 
   
331244 12/5/2017 Property Damage 
 
1 1 
  
331414 12/13/2017 General 
 
1 
  
1 
331430 12/14/2017 Water Supply 
 
1 
   
331480 12/19/2017 Water Supply 
 
1 
   
331492 12/20/2017 Water Supply 
 
1 
   
331641 1/2/2018 Water Supply 
 
1 
   
331706 1/5/2018 Property Damage 
 
1 
  
1 
331719 1/8/2018 Property Damage 
 
1 
  
1 
331907 1/8/2018 Location 1 1 
   
331758 1/9/2018 Water Supply 
 
1 1 
  
331819 1/12/2018 Water Supply 
 
1 
   
331821 1/15/2018 Water Supply 
 
1 
   
331951 1/22/2018 General 
 
1 
 
1 1 
332032 1/25/2018 Property Damage 
 
1 
  
1 
332080 1/29/2018 Water Supply 
 
1 
   
332174 1/31/2018 Property Damage 
 
1 
   
332261 2/5/2018 General 
 
1 
  
1 
332243 2/8/2018 General 
 
1 
  
1 
332253 2/8/2018 Gas Migration 
 
1 
   
332366 2/15/2018 General 
 
1 
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332403 2/16/2018 Property Damage 
 
1 
  
1 
332496 2/22/2018 Property Damage 
 
1 
  
1 
332561 2/23/2018 General 
 
1 
  
1 
332614 2/27/2018 Leaking Gas 1 1 1 
  
332646 2/28/2018 General 
 
1 
  
1 
332708 2/28/2018 Water Supply 
 
1 
   
332742 3/1/2018 Property Damage 
 
1 
  
1 
332745 3/2/2018 Property Damage 
 
1 
  
1 
332733 3/4/2018 Property Damage 
 
1 
  
1 
332764 3/5/2018 Water Supply 
 
1 
  
1 
332827 3/5/2018 General 
 
1 
   
332782 3/6/2018 Property Damage 
 
1 
   
333015 3/14/2018 General 
 
1 
  
1 
333084 3/20/2018 Water Supply 
 
1 
  
1 
333155 3/20/2018 Leaking Gas 
 
1 1 
  
333188 3/21/2018 Water Supply 
 
1 
   
333305 3/29/2018 Water Supply 
 
1 
   
333374 4/3/2018 General 
 
1 
  
1 
333425 4/5/2018 General 
 
1 1 
  
333474 4/9/2018 General 
 
1 
  
1 
333496 4/10/2018 Water Supply 
 
1 
   
333528 4/10/2018 Water Supply 
 
1 
   
333541 4/12/2018 Property Damage 
 
1 
 
1 1 
333752 4/19/2018 Property Damage 
 
1 
  
1 
333802 4/24/2018 Water Supply 
 
1 
   
333995 4/24/2018 Property Damage 
 
1 
  
1 
333823 4/25/2018 Property Damage 
 
1 
  
1 
334080 4/25/2018 Property Damage 
 
1 
   
333884 4/30/2018 Property Damage 
 
1 
   
334116 4/30/2018 Property Damage 
 
1 
  
1 
334154 5/1/2018 Abandoned/Unregistered 1 1 
  
1 
334460 5/10/2018 Water Supply 
 
1 
   
334463 5/13/2018 Property Damage 
 
1 
  
1 
334199 5/14/2018 Water Supply 
 
1 
   
334261 5/16/2018 Water Supply 
 
1 
   
334487 5/18/2018 General 
 
1 1 
 
1 
334340 5/21/2018 Water Supply 
 
1 
   
334341 5/21/2018 Water Supply 
 
1 
   
334522 5/25/2018 Water Supply 
 
1 
   
334572 5/30/2018 Water Supply 
 
1 
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443641 6/3/2018 Property Damage 
 
1 
  
1 
334711 6/5/2018 Water Supply 
 
1 
   
334802 6/7/2018 Water Supply 
 
1 
   
334807 6/7/2018 Property Damage 
 
1 
  
1 
334826 6/8/2018 General 
 
1 
  
1 
334831 6/8/2018 Water Supply 
 
1 
   
334839 6/9/2018 Water Supply 
 
1 
   
334871 6/11/2018 Property Damage 
 
1 
  
1 
334968 6/11/2018 Pollution 
 
1 1 
  
335042 6/18/2018 Property Damage 
 
1 1 
  
335052 6/18/2018 Odor 
 
1 
   
335061 6/18/2018 Odor 
 
1 1 
  
335062 6/20/2018 Property Damage 
 
1 
   
335067 6/20/2018 Water Supply 
 
1 
   
335120 6/22/2018 Water Supply 
 
1 
  
1 
335227 6/22/2018 General 
 
1 
  
1 
335162 6/26/2018 Property Damage 
 
1 
  
1 
335147 6/26/2018 Water Supply 
 
1 
   
335280 6/26/2018 Leaking Gas 
 
1 1 
  
335381 6/27/2018 Water Supply 
 
1 
   
335386 6/28/2018 General 1 1 
  
1 
335273 6/29/2018 Water Supply 
 
1 
   
335448 6/29/2018 General 
 
1 
  
1 
335331 7/3/2018 Property Damage 
 
1 
  
1 
335392 7/6/2018 Pollution 
 
1 
   
335512 7/9/2018 Water Supply 
 
1 1 
  
335588 7/16/2018 Water Supply 
 
1 
   
336159 7/18/2018 Property Damage 
 
1 
   
336259 7/19/2018 Water Supply 
 
1 
   
336282 7/23/2018 Water Supply 
 
1 
  
1 
335868 7/27/2018 Odor 
 
1 
   
336507 7/31/2018 General 
 
1 1 
  
335973 8/2/2018 Property Damage 
 
1 
  
1 
335986 8/2/2018 Water Supply 
 
1 
   
336515 8/2/2018 General 
 
1 1 
  
336038 8/6/2018 Water Supply 
 
1 
   
336024 8/6/2018 Water Supply 
 
1 1 
  
336088 8/8/2018 General 
 
1 
  
1 
336125 8/9/2018 Water Supply 
 
1 
   
336198 8/13/2018 Water Supply 
 
1 
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336311 8/16/2018 Water Supply 
 
1 
   
336528 8/27/2018 Water Supply 
 
1 
   
336552 8/28/2018 Water Supply 
 
1 
   
336569 8/28/2018 Water Supply 
 
1 
   
336850 8/29/2018 Property Damage 
 
1 
  
1 
336852 8/30/2018 General 
 
1 
   
336941 8/31/2018 Property Damage 
 
1 
 
1 
 
336660 9/4/2018 Property Damage 
 
1 
   
336725 9/6/2018 Property Damage 
 
1 
   
338642 9/6/2018 General 
 
1 
   
336930 9/7/2018 Water Supply 
 
1 
   
336931 9/7/2018 Water Supply 
 
1 
   
336815 9/11/2018 General 
 
1 
   
337011 9/13/2018 Pollution 
 
1 
   
336927 9/14/2018 Water Supply 
 
1 
  
1 
336928 9/14/2018 Water Supply 
 
1 
   
336947 9/14/2018 Leaking Gas 
 
1 
  
1 
337004 9/15/2018 Property Damage 
 
1 
  
1 
336969 9/17/2018 Leaking Gas 
 
1 
   
337019 9/20/2018 General 
 
1 1 
  
337062 9/20/2018 Property Damage 
 
1 
  
1 
337148 9/25/2018 Property Damage 
 
1 
  
1 
337576 9/30/2018 General 
 
1 
  
1 
337271 10/1/2018 General 
 
1 
 
1 
 
337257 10/1/2018 Water Supply 
 
1 
   
337661 10/18/2018 General 
 
1 1 
  
337740 10/20/2018 Water Supply 
 
1 1 
  
337721 10/22/2018 Leaking Gas 
 
1 1 
  
338268 11/19/2018 Property Damage 
 
1 
  
1 
338379 11/26/2018 General 
 
1 
  
1 
   
10 309 54 11 91 
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Complaint ID Date Received DEP Category Land Contamination Mining Incident Other or non PADEP 
Incident 
Water Body 
323332 11/1/2016 Water Supply 
    
323395 11/4/2016 Water Supply 
    
323419 11/7/2016 Water Supply 
    
323530 11/9/2016 Water Supply 
    
323595 11/14/2016 Water Supply 
    
323651 11/17/2016 Water Supply 
    
323664 11/17/2016 Leaking Gas 1 
  
1 
323679 11/17/2016 Property Damage 
    
323696 11/18/2016 Leaking Gas 
    
323751 11/22/2016 Property Damage 
    
323780 11/23/2016 Water Supply 
   
1 
323782 11/23/2016 Water Supply 
   
1 
323790 11/28/2016 Leaking Gas 
    
323800 11/28/2016 Water Supply 
    
323831 11/30/2016 Property Damage 
    
323866 12/1/2016 Water Supply 
    
323917 12/5/2016 General 
    
323967 12/7/2016 Water Supply 
 
1 
  
324006 12/8/2016 Water Supply 
    
324039 12/12/2016 Water Supply 
   
1 
324337 12/12/2016 General 
   
1 
324091 12/13/2016 Water Supply 
    
324126 12/19/2016 General 
    
324278 12/28/2016 Water Supply 
    
324340 12/28/2016 General 
    
324375 1/4/2017 Pollution 
   
1 
324353 1/5/2017 Water Supply 
    
324425 1/10/2017 Property Damage 1 
   
324607 1/20/2017 Water Supply 
   
1 
324636 1/20/2017 Pollution 
   
1 
324658 1/23/2017 General 1 
   
324662 1/24/2017 General 
   
1 
324736 1/27/2017 Water Supply 
    
324740 1/27/2017 Leaking Gas 
    
324918 2/1/2017 Water Supply 
    
324895 2/6/2017 General 
    
324927 2/7/2017 Water Supply 
    
324963 2/9/2017 Pollution 
   
1 
324964 2/9/2017 General 1 
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325171 2/9/2017 Water Supply 1 
   
325043 2/14/2017 Property Damage 
   
1 
325066 2/14/2017 General 1 
 
1 
 
325082 2/15/2017 Water Supply 
    
325161 2/21/2017 Property Damage 
   
1 
325525 2/23/2017 General 
   
1 
325253 2/24/2017 Property Damage 1 
   
325274 2/27/2017 Leaking Gas 1 
   
325426 3/1/2017 Property Damage 
   
1 
325436 3/2/2017 Property Damage 1 
   
325545 3/6/2017 General 1 
  
1 
325453 3/8/2017 Pollution 1 
  
1 
325462 3/8/2017 Water Supply 
 
1 
 
1 
325551 3/8/2017 Property Damage 1 1 
  
325498 3/9/2017 Water Supply 
    
325505 3/10/2017 Property Damage 1 
  
1 
325570 3/10/2017 Property Damage 
   
1 
325585 3/10/2017 Property Damage 1 
   
325615 3/21/2017 Water Supply 
    
325688 3/21/2017 Water Supply 
    
325689 3/21/2017 Water Supply 
    
325662 3/22/2017 General 
   
1 
325730 3/24/2017 Pollution 1 
   
325865 3/30/2017 Odor 
    
325861 3/31/2017 General 1 
  
1 
325886 3/31/2017 Property Damage 1 
  
1 
325910 4/3/2017 Water Supply 
    
325926 4/3/2017 Pollution 1 
  
1 
325923 4/4/2017 Odor 
   
1 
325974 4/6/2017 Pollution 1 
   
326051 4/6/2017 Water Supply 
    
326071 4/6/2017 Pollution 
   
1 
326211 4/7/2017 Pollution 1 
  
1 
326305 4/12/2017 Property Damage 1 
  
1 
326152 4/13/2017 Water Supply 
    
326179 4/14/2017 Pollution 1 
  
1 
326217 4/17/2017 Water Supply 
    
326318 4/19/2017 Water Supply 
    
326437 4/25/2017 Pollution 1 1 
  
326441 4/25/2017 General 
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326454 4/26/2017 Water Supply 
    
326480 4/26/2017 Location 1 
   
326519 4/28/2017 Water Supply 1 
   
326689 5/8/2017 Water Supply 
    
326791 5/9/2017 General 1 
   
326779 5/10/2017 Property Damage 
    
326785 5/11/2017 General 1 
   
326884 5/16/2017 Water Supply 
    
326949 5/16/2017 Leaking Gas 1 
   
326917 5/17/2017 General 1 
  
1 
326920 5/17/2017 Water Supply 1 
   
326937 5/18/2017 Water Supply 
   
1 
329067 5/21/2017 Property Damage 1 
   
327000 5/22/2017 Water Supply 
    
327002 5/23/2017 General 
    
327063 5/24/2017 Water Supply 
    
327160 5/25/2017 Gas Migration 
   
1 
327142 5/25/2017 General 
 
1 
 
1 
327178 5/26/2017 Water Supply 
    
327243 6/1/2017 Water Supply 
  
1 
 
327246 6/1/2017 General 
    
327267 6/1/2017 Property Damage 
   
1 
327346 6/1/2017 Water Supply 1 
   
328358 6/2/2017 General 1 
   
327376 6/5/2017 General 1 
  
1 
327378 6/5/2017 General 1 
   
327430 6/8/2017 General 1 
  
1 
327449 6/8/2017 Pollution 1 
  
1 
327459 6/8/2017 Water Supply 
    
327562 6/12/2017 Water Supply 
 
1 
  
327743 6/23/2017 Water Supply 
  
1 
 
327891 6/26/2017 Property Damage 
    
327855 6/28/2017 Water Supply 
    
328002 6/30/2017 Property Damage 
    
328046 7/3/2017 Leaking Gas 
    
327954 7/3/2017 General 
  
1 
 
328039 7/6/2017 Water Supply 
  
1 
 
328063 7/7/2017 Property Damage 1 
   
328142 7/12/2017 Water Supply 
    
328149 7/13/2017 Property Damage 1 
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328160 7/13/2017 Water Supply 
 
1 
  
328200 7/13/2017 General 
    
328174 7/14/2017 Water Supply 
    
328335 7/17/2017 General 
  
1 
 
328257 7/18/2017 General 1 1 
  
328461 7/24/2017 Leaking Gas 1 
   
328463 7/24/2017 Pollution 
    
328412 7/26/2017 Pollution 1 
  
1 
328648 8/5/2017 Property Damage 
  
1 1 
328687 8/7/2017 Water Supply 
 
1 
  
328717 8/8/2017 Water Supply 
    
328737 8/9/2017 Water Supply 
    
328742 8/9/2017 Water Supply 
   
1 
328758 8/9/2017 Water Supply 
    
329036 8/16/2017 General 
    
329015 8/18/2017 Water Supply 
    
329236 8/22/2017 Water Supply 1 
   
329169 8/24/2017 Water Supply 
    
329182 8/24/2017 Water Supply 
    
329223 8/26/2017 Water Supply 
    
329359 8/30/2017 Water Supply 1 
   
329636 8/30/2017 Property Damage 1 
   
329577 9/5/2017 Water Supply 
    
329715 9/5/2017 General 1 
   
329520 9/13/2017 General 
  
1 
 
329538 9/13/2017 Water Supply 
    
329544 9/13/2017 General 
    
329701 9/14/2017 Oil and Gas Well 
Incident 
    
329849 9/14/2017 General 1 
   
329601 9/15/2017 Water Supply 
    
329860 9/18/2017 Odor 
  
1 
 
329870 9/20/2017 Water Supply 
    
330041 9/21/2017 Oil and Gas Well 
Incident 
1 
   
329992 9/29/2017 Water Supply 
    
330068 9/29/2017 Property Damage 
    
330044 10/2/2017 Water Supply 
    
330053 10/2/2017 General 
  
1 
 
330141 10/5/2017 General 
    
330220 10/6/2017 Water Supply 
    
330325 10/13/2017 Water Supply 
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330393 10/16/2017 Property Damage 
    
330414 10/17/2017 General 
    
330385 10/18/2017 General 
    
330604 10/23/2017 General 
    
330610 10/24/2017 Water Supply 
    
330613 10/24/2017 Water Supply 
    
330633 10/27/2017 Water Supply 
    
330721 11/2/2017 General 
    
330780 11/2/2017 Property Damage 
    
330820 11/6/2017 Water Supply 
    
330865 11/9/2017 Water Supply 
    
330887 11/13/2017 General 
    
330893 11/14/2017 Water Supply 
    
330946 11/15/2017 Water Supply 
 
1 
  
331045 11/21/2017 Water Supply 
    
331147 11/29/2017 Water Supply 
    
331226 11/29/2017 Abandoned/Unregistered 
    
331168 11/30/2017 Water Supply 
    
331187 11/30/2017 Property Damage 1 
   
331194 11/30/2017 Water Supply 
    
331244 12/5/2017 Property Damage 1 
   
331414 12/13/2017 General 
    
331430 12/14/2017 Water Supply 
    
331480 12/19/2017 Water Supply 
    
331492 12/20/2017 Water Supply 
    
331641 1/2/2018 Water Supply 
    
331706 1/5/2018 Property Damage 
    
331719 1/8/2018 Property Damage 
   
1 
331907 1/8/2018 Location 
  
1 
 
331758 1/9/2018 Water Supply 
    
331819 1/12/2018 Water Supply 
    
331821 1/15/2018 Water Supply 
    
331951 1/22/2018 General 
    
332032 1/25/2018 Property Damage 
    
332080 1/29/2018 Water Supply 
    
332174 1/31/2018 Property Damage 1 
   
332261 2/5/2018 General 
    
332243 2/8/2018 General 
    
332253 2/8/2018 Gas Migration 
    
332366 2/15/2018 General 
    
  
169 
 
332403 2/16/2018 Property Damage 1 
   
332496 2/22/2018 Property Damage 
   
1 
332561 2/23/2018 General 
    
332614 2/27/2018 Leaking Gas 1 
   
332646 2/28/2018 General 1 
  
1 
332708 2/28/2018 Water Supply 
    
332742 3/1/2018 Property Damage 
    
332745 3/2/2018 Property Damage 
   
1 
332733 3/4/2018 Property Damage 
    
332764 3/5/2018 Water Supply 
 
1 
  
332827 3/5/2018 General 
    
332782 3/6/2018 Property Damage 
   
1 
333015 3/14/2018 General 
 
1 
  
333084 3/20/2018 Water Supply 
 
1 
  
333155 3/20/2018 Leaking Gas 1 
   
333188 3/21/2018 Water Supply 
    
333305 3/29/2018 Water Supply 
 
1 
  
333374 4/3/2018 General 
    
333425 4/5/2018 General 
   
1 
333474 4/9/2018 General 
 
1 
  
333496 4/10/2018 Water Supply 
    
333528 4/10/2018 Water Supply 
    
333541 4/12/2018 Property Damage 1 
   
333752 4/19/2018 Property Damage 1 
   
333802 4/24/2018 Water Supply 
    
333995 4/24/2018 Property Damage 
    
333823 4/25/2018 Property Damage 1 
  
1 
334080 4/25/2018 Property Damage 
    
333884 4/30/2018 Property Damage 
    
334116 4/30/2018 Property Damage 1 
   
334154 5/1/2018 Abandoned/Unregistered 
    
334460 5/10/2018 Water Supply 
    
334463 5/13/2018 Property Damage 1 
   
334199 5/14/2018 Water Supply 
    
334261 5/16/2018 Water Supply 
    
334487 5/18/2018 General 
   
1 
334340 5/21/2018 Water Supply 
    
334341 5/21/2018 Water Supply 
  
1 
 
334522 5/25/2018 Water Supply 
    
334572 5/30/2018 Water Supply 
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443641 6/3/2018 Property Damage 
   
1 
334711 6/5/2018 Water Supply 
    
334802 6/7/2018 Water Supply 
    
334807 6/7/2018 Property Damage 
   
1 
334826 6/8/2018 General 
 
1 
  
334831 6/8/2018 Water Supply 
    
334839 6/9/2018 Water Supply 
    
334871 6/11/2018 Property Damage 
    
334968 6/11/2018 Pollution 
   
1 
335042 6/18/2018 Property Damage 1 
   
335052 6/18/2018 Odor 
    
335061 6/18/2018 Odor 
   
1 
335062 6/20/2018 Property Damage 1 1 
  
335067 6/20/2018 Water Supply 
    
335120 6/22/2018 Water Supply 
    
335227 6/22/2018 General 
   
1 
335162 6/26/2018 Property Damage 
 
1 
  
335147 6/26/2018 Water Supply 
 
1 
  
335280 6/26/2018 Leaking Gas 
   
1 
335381 6/27/2018 Water Supply 
    
335386 6/28/2018 General 
    
335273 6/29/2018 Water Supply 
    
335448 6/29/2018 General 
 
1 
  
335331 7/3/2018 Property Damage 1 
   
335392 7/6/2018 Pollution 
   
1 
335512 7/9/2018 Water Supply 1 
   
335588 7/16/2018 Water Supply 
    
336159 7/18/2018 Property Damage 1 
   
336259 7/19/2018 Water Supply 
    
336282 7/23/2018 Water Supply 
    
335868 7/27/2018 Odor 
    
336507 7/31/2018 General 1 
   
335973 8/2/2018 Property Damage 
    
335986 8/2/2018 Water Supply 
    
336515 8/2/2018 General 1 
   
336038 8/6/2018 Water Supply 
    
336024 8/6/2018 Water Supply 1 
   
336088 8/8/2018 General 
    
336125 8/9/2018 Water Supply 
    
336198 8/13/2018 Water Supply 
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336311 8/16/2018 Water Supply 
    
336528 8/27/2018 Water Supply 
    
336552 8/28/2018 Water Supply 
    
336569 8/28/2018 Water Supply 
    
336850 8/29/2018 Property Damage 
    
336852 8/30/2018 General 
    
336941 8/31/2018 Property Damage 
   
1 
336660 9/4/2018 Property Damage 1 
   
336725 9/6/2018 Property Damage 1 
  
1 
338642 9/6/2018 General 
    
336930 9/7/2018 Water Supply 
 
1 
  
336931 9/7/2018 Water Supply 
 
1 
  
336815 9/11/2018 General 
    
337011 9/13/2018 Pollution 
   
1 
336927 9/14/2018 Water Supply 
    
336928 9/14/2018 Water Supply 
    
336947 9/14/2018 Leaking Gas 1 
   
337004 9/15/2018 Property Damage 
    
336969 9/17/2018 Leaking Gas 
    
337019 9/20/2018 General 
   
1 
337062 9/20/2018 Property Damage 
    
337148 9/25/2018 Property Damage 1 
   
337576 9/30/2018 General 
    
337271 10/1/2018 General 
    
337257 10/1/2018 Water Supply 
    
337661 10/18/2018 General 
   
1 
337740 10/20/2018 Water Supply 
   
1 
337721 10/22/2018 Leaking Gas 1 
   
338268 11/19/2018 Property Damage 1 
   
338379 11/26/2018 General 
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